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LOI NOI PAU

MOt gua trinh sdn xudt nghiém tdc la qua trinh tao ra nhing san pham ¢o chat
lwong. Chat lugng san pham the hién chat Tuong lao déng. Chi vdi chat tuong lao
dong cao thi mdi tao ra duge nhiing san pham cé chat luor 3 tot. Khéng thé hy

vong ¢ san pham dat chat lugng cao néu khéng thue su lao dong nghiém tdc.

Trong san xuat, do ludng 1a phuong phap dé nhan bidt chat luong, va nhua vayv
dung cu do ludng tra thanh mét trong nhang coéng cu lao déng gop phan tao ra lao

dong c6 chat lugng cao, tao ra cic san pham chat lugng tat.

Trong quy trinh céng ngh¢ tao ra mot san pham véi cac chi tidu k¢ thudt gui
dinh, bt budc phai b6 tri cic nguyén cong kiém tra sau tang nguyén cong hay
cong doan da gop phan hinh thanh yéu t8 <6 chdt lugng duve qui dinh. Chi nhu
th&, sdn pham mdi dam bao dat céc chi tidu ky th-uz."lt yéu cau. Cuén "Ky thuit do
luong - kiém tra trong ché tao co khi' cung cdp cac kién thitc cd s ky thuat do cho
cac k§ su ché tao may dd khi giai quyét cong nghé san xuat ¢o thé dua ra duge quy
trinh ¢6ng nghé hgp 1y, c6 kha ning giai quyét cdc van dé vé ky thuat do ludng -
kidm tra chat lugng san pham, han thé, ¢6 the thict kd cde ga lap kiém tra cho cdc
trang, bi cong ngh¢ ché tao san phe{m, chon dudgce do chinh xac hop Iy cho phuang

phip do.

Cudn sdch trinh bay cdc vian dé cd ban nhat cta ky thuat do ma khang di ti mi,
cu thé vao cau tao, hoat dong cda dung cu do ndo. Trong tdm cha cudn sich danh
cho nhitng van dé vé phuong phap do d€ xidc dinh théng s6 hinh hoc trong cdc chi
tiét co khi. V@ thigt k& chuyén ddi do va két cdu cu thé cée thiét bi do chidu dai s&
dudgc trinh bay trong cuén " Thiét bi do trong ché tao co khi'. Npoai ra d¢ phuc vu
cho cong tac nghién ciu va thue nghiém, cuén sach ¢on trinh bay cic kién thue co
ban, tom tit vé 1y thuyét sai s6 va phuong phap xiz ly s6 lidu thyue nghiém - cac kién
thic khéng thé thidu trong cong tac do ludng - kidm tra san xuat d¢ danh gid <o

tinh chat théng ké chat lugng san phadm, may moc...

Cubn sach "Ky thuit do luong - kiém tra trong ché tao co khi' dugc soan lam

tai lidu hoc tap chinh thuc cho sinh vién nganh Ché tao ¢d kni va May chinh xac,



lam tai lica tham khao cho cde sinh vién, hoc sinh kv thudt trong cac nganh co khy
noi chung.
. . N . o .. . . - N - - - N 3
Cudm sdch con ¢o thé giap ich cho cde cdn bo lam cong tac kicm tra ky thudt cd
khi, cdc k§ su cong nghé chd tao va nhung ngudi quan tam dén van dé ky thudt do
. L2 . . . .
luong - kidm tra va nghién cau thue nghiém.
.- . . ~ a .~ c A M . - . "
Ngaodi muc dich trang bi k¢ thudt do ludng - ki¢m tra dam bao chat Tudnyg san
pham, cudn sach con gitp ngudi thiét ké néu duge mot cach hop Iy cac nhu cau vd
at . ? = - . . . - . . . o
chat ludng san pham cang nhu dua ra duge mét quy trinh cong nghe hop v de
B > o . . B . . N .. o . . . -
dam bao chat lwong 46, Cudn sach nay com gidp ta chon dade phuong an do va do
. . > ] . . P 2 . . > . N
chinh xde cua dung cu do pht hop vdi yéu cau d6 chinh xdc cua san pham.
Do cuodn sach dude xudt ban [an dau nén kho trianh khoi sai sot, chiangy ton rat

R S . . H - .
mong nhin duge v kién dong gop cua doe gia.
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Cdce tac gid



Chuong |

CAC KHAI NIEM VA NGUYEN TAC
CO BAN TRONG DO LUONG

1.1. MG PAU

Piam bao chdt lvgng sin pham trong san xudt 1a ddm bdo hicu qui kinh (& cho

nén san xuat.

Vigée ddm bao chill lugng san phiam khong don thudn 14 vige kKiém tra san pham
sau khi ch& tao ma cai chinh la phii vach ra cdc nguyén nhan gay sai hong ngay
trong khi gia cong d¢ ¢ duge quy trinh cong nghe hgp Iy ¢6 thé dicu chinh qud
trinh gia cong nhim tao ra san phiam dat chit lugng. Mirc d@ dua thict bi va k§ thual
do vao cong nghé ché tao thé hién mirc do tién tién cia nén sin xuat.

1.2. CAC KHAI NIEM CO BAN TRONG KY THUAT DO LUGNG

1.2.1. Do ludng

Po luong 1a viée dinh lugng ¢6 1dn cia doi tegng do. D6 1a viée thict lap quan
he gitra dad Tuong can do va mot dai lugng ¢6 cing tinh chat var 1y duge qui dinh

dung lam don vi do.

Thuc chit do 1a viec so sanh dai luong can do véi don vi do dé tim ra 1y I¢ giita
chting. D6 16n cha d6i tuong cdn do duge bidu dién bing tri s6 cia 1y 1& nhan duwge

kim theo don vi do diing khi so séanh.

9



Vi du: Pai lugng can do la Q. don vi do ding so sdnh ki u. Khi so sdrh ta coty

1¢ gifra ching la:

Kcl qua do s¢ bicu dién la:

Q=q.u
Vige chon dd 1an caa don vi do khéc nhau khi so sinh s€ ¢6 tri 560 ¢ khdce nhau.
Chon d¢ Lan cua don vi do sao cho viée hicu dién k& qua do gon, don gidn, trinh
nhim [in trong ghi chép vit tinh todn. KE qua do cudi ciing can bicu dién theo don
vi do hap phép.

1.2.2. Bon vi do - Hé thdng don vi do

bon vi do 12 y&€u 16 chuin muc diing d¢ so sanh. Vi th¢ do chinh xdc cla don vi

duo s¢ dnh hudmg dén do chinh xdc khi do.

Do lon cha don vi do can duyge quy dinh thong nhat mai dam hio duoe viee

thiing nhit trong giao dich, mua bédn, ¢hé tao sian pham dé thay the, tap lan...

Cic don vi do co ban va don vi do din suil hop thinh hé thang don vi duge quy
dinh trong bing don vi do hap phip cia nhi nrde dua irén gquy dinh caa he thong do

lrong the gidi SL

1.2.3. Phuong phap do

Phuong phdp do la cdch thie, tht thuat d¢ xac dinh thong s6 cin do. D6 13 ap
hop moi co s& khoa hoc v ¢6 theé dé thue hien phép do. trong d6 néi 1o nguven tac
d¢ xde dinh thong so do. Cde nguyen tic nay ¢ (hé dya trén co s mai quan hé todn
hoc hay mai quan hé vat Iy cé lién quan 161 dai lugng do.

Vi du: D& do ban kinh cung tron, ¢ the dua vio mai quan he giita cde yéu (o
{rong cung:

k)

h s
R=—+ -
2 8h

Trong d6 h 1 chidu cao cung. s 1a do dai day cung.

Vi du: Khi doty trong vat liéu, dua trén quan hé vat ly:

b=
v

10



Trong do D Lty trong. G la trong lugng mau, V L the tich mau,

Né&u ta chon miu dang tru thi :

2
V= . h
4

v d 1a dudmg kinh miu, h 13 chi¢u dai méu, khi d6 1 c6:

D= —-=

mdh
Vige chon mai quan hé nio trong cde mot quan bé cd the vai thong sd do phu
thude vao do chinh xdc yéu ciu doi vai dai lugng do, trang 1hi¢t bi higén ¢o, ¢o khi
nang (im duge hode ty chd tao duge. MG quan hé can duge chon sao cho dun giin,

cdc phép do dé& thue hién vai yéu ciu ve trang bi do i1 va cd kha nang hién thuce.
Co s de phin loai phuong phap do:

a) Dura vao gquan hé gitra dau do vd chi tict do chia ra: phuong phip do 1iép xic
va phuong phap do khong ticp xic.

Phuong phédp do tiép xic 1a phuong phip do gitra ddu do vd bé mat chi it do
160 tai mot dp lye goi 1d dp lue do. Vi du nhu khi do bing dung cu do co khi quang,
cd, didn 6icp xde... dp lue nay lam cho vi i do 0o dinh vi (h¢ k&t qua do 1iép xic
rit on dinh.

Tuy nhi¢n, do ¢é dp hue do ma khi do ticp xae khong trdinh kKhai sai so do cic
bicn dang ¢o licn quan dén dp luee do gy ra, dace biét Ta Khi do cde chi ién bang vt

li¢u mém, dé bidn dang hoiic cdc he do kém cling vimg.

Phuong phip do khong 1icp xie la phuong phap do khong ¢o dp lue do gidta ycu
10 do v bé mat chi tict do oha khi ta do bang mdy guang hoc. Vi khong ¢6 ap lue
do nén khi do b&é mat chi tict khong bt bién dang hode bi cio swde... Phuong phip
niy thich hygp vai cdc chi tict nhd, mém, mong, dé bicn dang, cdc sian pham khong
cho phép ¢d vEL xurde.

b) Dua viio quan hé gitra gid tri chi thi trén dung cu do vd gid tri cta dai luong
do chia ra phuong phip do tuy¢t doi va phuong phédp do so sénh.

Trong phuong phap do tuyét doi, gid tri chi thi trén dung cu do 14 gid tri do
duge. Phirong phap do nay don gian, it nham lan, nhung vi hanhk trinh do dai nén do
chinh xac do kém.

Trong phuang phip do so sdnh, gid tri chi thi trén dung cu do chi cho ta sai
lech giira gia tri do v gid tri cta chudn diing khi chinh 07 cho dung cu do. K&t gua

do phai B téng cha gid (i chudn vt gid tri chi thi

1



Q=0 + Ax
vt
() - hich thude mauw chinh ~0™;
Ax - pid tri chi thi cua dung cu.

Lo chinh xdc coa phép do so sdnh cao hon coa phép do tuyél doi va phu thudc

¢hu ycu vao do chinh xdc coa miau va qua trinh chinh 0",

¢) Pua vao quan hé givra dai lugng can do va dai hrong duge do chia ra: phuong

phédp do truc tiép va phuong phap do gidn Lép.

Phuong phip do true tidp 1a phuong phap do ma dai luong duoe do chinh L dad
hwonge can de, vi du nhu khi ta do dudng kinh chi tict bang panme. thude cap. may

do chicu din...
Phuong phap do true tép ¢6 d¢ chinh xdc cao nhung kém hicu qui.

Phuong phap do gidn (Ep 1a phuong phdp do trong do dai lugng duoe do Khong
phii 1y dai lugng ¢an do mi nd cd quan hé ham sO vai dal luong cin do, vi du nhu
ki ta do duang kinh chi ti¢t thong qua vidée do cde yCu 1O trong cung hay gua chu

Vi...

Phuong phdp do gidn tiép thong qua cdc mdt quan h¢ todn hoc hodce vat 1y hoc
eifra dai lwgng duge do va dai luong can do la phueong phdp do phong phi, da dang
vit rit hi¢u qud. Tuy nhién, néu him quan h¢ cang phie tap thi do chinh xdc do cing

thap.

Vice tinh toin xu by ket gua do va do chinh xae do it phu thude vie vice chon

mai quan hé nay.

1.2.4. Kiém tra - Phuong phap kiém tra

Kiém tra la vice xem xét chdl lugng thue cia déi tugng ¢o nam trong gidi han
cho phép di duge qui dinh hay khong, Gidi han cho phép la cae sai 1¢ch cho phép
trong dung sai san pham mi mi neudi (hit k& yéu ¢du phu thude vao do chinh xiic
can thi¢l khi tam vi¢e cua sdn pham. NEu chat lugng thue ndm trong khodang sai [éch
cho phép, san pham dugc xem 13 dat, nguge lai san phdm bi xem 1d hong hay khong
dai.

Viée kiém tra phai thong qua k€t qui do cht lugng thue cua san pham hoace gii
qua Kich thude gidi han cua calip. Vi the, ngudi 1a thudng gin hai qué trinh do -

kicm lam mol qua trinh dam bado chit fugng san pham.



Can <@ viio mue dich st dung cda yvéu td cin Kiém tra ngudi ta phan ra kiem tra

thu nhan vii kiém tra trong khi gia cong.

Kidm tra thu nhan 14 phuaong phdp kicm tra nhiim phin loai sén pham thanh cic

sin pham dat v sin pham khong dat,

Kiém tra trong khi gia cong 1i phuong phip kiem tra thong qua vig¢e theo doi sie
thay doi cta thong ~& do d& oo tae dung ngarce vio he thang cong ngh¢ nham didu

chinh he théng sao cho sin pham dude e ra dat chilt luong yeu cin,

Trong cde qud trinh cong ngh¢ hi¢n dui, dic biét la khi ¢hé tao cdae chi tict phie
tap. kiém tra trong gia cong khong nhimg chi han ché vi¢e tao ra nhimg sin phim
hong miv com thue hién duoe cde thao tde kiém tra ma sau khi ch¢ tao s&¢ khd ma

Kicm tra duge.

Can ¢t vao mic do phie 1ap cta thong so chia ra Kiém tra yeéu (o vi Kicm tra

(ong hyp,

Kiém tra y&u 16: thee hién ricng v mot thong 83, thong thuong Jdo Ta cace
thong so quan trong, anh hudng chinh 13 chal hrong sin pham. Ngoa ra, trong
nghicn ciw do chinh xde trong khi gia cone, d¢ hgp 1y hoa gui trinh cong nghe,
vach nguyén nhin giy sai hong.. ngudi ta cdn phil Kiem ta ycu (0 ma thong so
Ki¢m tra chinh [a y&u 16 dange thye hien 1ai nguyén cong,

Kiem tra tong hap 1 phuong phap kiém tra dong thod sy dnh hudng cia ciae véu
(6 10k chi Tuemg chung cia sin phim. Phaong phip nay thudmg dimg d¢ Kidm tea
thu nhan sin pham.

Vi du. vai chi tict ren hhi gdang gia cong ¢ the kicm tra dudng kinh trung binh,
A6 Kicm tra you 1o, Khi chi Gét dii gin cong ¢d the Kidm tra an Khap bang cich

cho an khdp bu léng - dai Ge. D6 1o viee kiem tra 10ng hgp.

1.2.5. Phuong tién do - Phan loai phudng tién do

Phiremye Gien do By Gip hop cae dung cu o dos may dos i do i aie phuong tien
phu tror cho qua trinh Jdo.

Phiromge tien do duge phan loai chi yéu theo bin chat vat Iy cua gqud trinh do:
gquang. co. khi, thuy, dien, dign 1o

Phuone tien do con duce phan loai theo dac tinh so dung: oai van nang vi loa
chuyen dung.

Phurong ticn do duge phan loat theo s toa dd cd thé co: loal mot, hai, ha hay

nhi¢u toa do.



Vi¢e chon phuong 1ién do nao cho qué trinh do phu thude vio:

- Cic dic diém riéng cla sdan pham. Vi du d0 cdng, do lon, trong luong, do
chinh xdc va ca s6 lwgng san pham can do kiém.

- Phuong phdp do.

- Khi nang ¢6 the cia thiét bi.
1.2.6. Cac chi tiéu do ludng co ban

o Gid tri chia dé ¢ hav la dé phan gidai: d6 1a chuyén vi thue tting véi kim chi

dich di mol Khodng chia a. Gid tri ¢ cang nho thi do chinh xdc do cang cao,
o Khodng chia dé a 1a khoang cdch gitta tam hai vach trén bang chia do.

o TN xS truxén va do nhdy K laty s8 giira sy thay d6i & ddu ra lwong dng vai
su thay doi & ddu vao cua dung cuy do. Khi K cang 1dn, do chinh xdc do cang cao.
Khi sir thay doi & ddu vao va ddu ra cling tinh chat vat 1y thi K 1a dai lugng khong
thir nguyén, goi la ty so truyén. Khi cdc su thay doi nay khong ciing tinh chdt vat Iy
thi K 1a s&€ ¢6 thit nguyén ciia dat lugng ra trén dai lugng vao via K goi 1a do nhay.

o D¢ nhdv gioi han £ 14 chuyén vi nhd nhdt & ddu vao con gay ra dugce
chuyén vi & ddu ra 6n dinh vi quan st duge. Khi € cang bé thi do chinh xic do
ciang cao,

o Do hién dong chid thi 1a pham vi dao dong cua chi thi khi ta do lap lai cing
mt gid tri do trong ciing mot dicu kicén do:

AI\d = X T X
Trong d6 X, vd x,,,, 14 gid tri ¢hi thi 16n nhiat va nhd nhat trong n {dn do lap

HIIHEY min

lai. A, cang 10n thi d¢ chinh x4c do cang kém.

e Pham vi do 1a pham vi thay doi cha gid tri do ma phuong tién do ¢o the do
duoc.
1.3. CAC NGUYEN TAC €O BAN TRONG KHI BO

1.3.1. Nguyén tic Abbe

Khi kich thudc do va kich thudc miu nam trén mot dudng thang thi két qua do

dat do chinh xdc cao nhil.
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Khi do kich thude do ¢6 the dat noi ti€p hoac dat song song vdi kich thude miu.

Khe hd khau dan ddu do di dong dudi tdc dung cva dp lue do va céac bién dang 1 vi

dudi tde dung ctia dp lve do chinh la nguyén nhan gdy ra sai s& do. Khi su thay doi

& ddu vio va ddu ra cing tinh chdt vat 1y thi K 1a dai lugng khong thit nguyén, goi

la ty sO truyén.

V&i khe hd 8, chidu dai khau dédn 1a L, g6¢ nghiéng léch 16n nhat 1 (hinh 1-1):

)
Act = arctg —
gL

Khi do khong theo nguyén 1ac Abbe, sai s& do sé la:
A, = SagAa = S Ax
Khi do theo nguyén tic Abbe, sai 88 do sé la:

Aa’

Ay =il -cosAa) =/

vai 1 1 chidu dai do. C6 thé thdy sai s§ cua dung cu do khong theo nguyén tic Abbe

13 rdt Idn so v§i cde dung cu do theo nguyén tac Abbe.

Kich thude mau

a,

Ilélﬂlllllll\llill(llilllllllll

SR S C_IIIIHILIIL
L |

Kith thude do

Kith thudc miu

Kith thude do

Hinh 1-1.



1.3.2. Nguyén téc xich kich thudc ngén nhat

Xich kich thude trong kKhi do hinh thanh béi mdt s& cde khau cua trang bt do va
kich thudc do, trong &6 kich thuede do 14 khau khép kin. Khi kich thude ngdn nhat
thi két qua do dat ¢¢ chinh xdc cao nhit. C6 nghia la khi trang thi¢t br do cang don

gian, it khau khép thi 4o chinh x4c do cang cao.

Khi thict k¢ phuong dn do. xich kich thude hinh thanh bdi so d6 do, trong dé
kich thude do la dai lugng do gidn ti€p ¢6 quan hé ham s& vai cac dai lugng do true
tiép. Khi s0 dai fugng do true tiép cing it thi 4 chinh xdc do cua dai lugng do gidn
ti¢p cang cao. Nhu vay, so d6 do cang don gian, cang it thong s§, moi quan hé
khong phire tap do thi két qua do cang chinh xéc.

Vi oy Khi ta do khodng cdch tam gitra hai 16, ¢6 thé ¢6 3 phuong dn:

L‘f
|
Lo
LZ
Hinh 1-2.
d, +d,
(ybo L, d,, d.: Ly =L, +~—2—
d, +d,
2ybo L, d,. d.: L,=L,+ 7
! L, +L
B PolL,, L. Ly 2 — > 2

C6 thé nhan thdy ring phuong dn do thi 3 12 18t nhat.

1.3.3. Nguyén tic chuan théng nhat

Khi kiém tra, néu chon chudn kiém tra tring véi chudn thiét k¢ v chudn cong
nghé thi két qui kiém tra dat do chinh xdc cao nhat,

Vi mdi chi tict khi kiém tra cdn lru ¥ 18 chudn di duge ding khi thict k¢ vi

khi gia cong. Tuy nhién, tuy thudc vao muc dich sit dung thong tin Kiém t(ra vi su

16



phire tap cta phuong phdp do - ki¢m tra ma ngudi (a ¢ the vu Gén cho vide chon
chudn do. Ching han, thudng wu 1ién chon chudn kiém tra 1a chuin cong nghe, dac
bigt 12 khi nghién citu do chinh xde trong khi gia cong, chon chudn ki¢m tra Iriing
chudn thiét k¢ khi kiém tra thu nhan.

1.3.4. Nguyén tic kinh té

Nguyén tic nay nhim ddm bio dd chinh xdc do trong di¢u ki¢n gid thinh kKhau
do thap nhdt. Didu nay ¢é lién quan dén:

- Gid thanh cia thidt bi do, toi bén coua thiét bi do

- 86 lwgng sin phiam

- Nang soat do

- Yéu cdu trinh do ngudi sir dung vi sua chita

- Kha nang chuyén moén hod, tr dong hod khau do kiém

- Kha nang tgi dung cdc thi¢t bi do pho thong, thiét bi do sdn ¢6 hode cdce thid

bi ga Lip do ludng tr trang bi dugc.



Chicong 2

PHUONG PHAP PO CAC THONG SO
HINH HOC VA CAC CHI TIEU CHAT LUGONG

CUA CHI TIET CO KHUI

2.1. PHUONG PHAP PO KICH THUSC THANG

2.1.1. Phuang phap do hai tiép diém

Phuong phdp do hai ti¢p diém la
phuong phap do ma khi do cdc yéu t0 do
cla thiét bi do tiép xiGc¢ vdi be mat chi tiét
do 1t nhat 13 (rén 2 1i€p diém, trong d6
nhit thi€l phai ¢6 hai tiép diém nim (rén
phuong bién thitn cia kich thude do -

(hinh 2-1).

Trong hai 1ip di¢m, mot gan vai yéu
(& dinh chuin MC vd mot gin véi yéu 1o
do MD. Yéu cdu MD // MC va ciing
vuong gde véi 1 - L /ip lue do ¢6 phuong
tic dung trang v&i | - 1 B¢ chi Lié do
duge n dinh ndng cao do chinh x4c khi
do ngudi 1a ¢dn chon mat chuan vi mal
do phd hgp vdi hinh dang bé mat do sao

18
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cho chi i€t do 6n dinh dudi tdc dung ctia lue do. Ngoai ra, d¢ giam inh hirdme cua
sai s6 ch¢ tao mat chuan va mit do ¢in ¢6 thém cdc GLEp diém phu d¢ lam én dinh

thong s0 do.

2.1.2. Phuong phap do ba tiép diém

Phuong phéip do ba ti¢p diém la phuong phdap do ma khi do cde yéu 13 do cia
thidt bi do tiép xic vai b¢ mat chi tidt do it nhal 1a trén 3 dién,, trong d6 khong 16n

tai mot cap tiép diém ndo nam trén phuong bicn thién cla kich thude do.
Cu sd cua phuong phip do:

a) Tir mot diém 1 ngodi vdng tron, quan sal vong tron dudi hai tiép tuyén IA va
IB hop v nhau mot gée @ Khi R thay dét, tam O cua vong tron s¢ di chuyén trén

phian gidc Ix.

o

b)

q)
Hinh 2-2. Hinh 2-3.

D¢ nhan bidt su thay d6t ndy, ta ¢6 the dat didm quan sdt i M hoae N. Chuyén
vi & M hoie N s¢ cho 1a sy thay déi coa h.

Var:

. Q
S0

lay dau + khi dat diém quan sat G N ().
ldy diu - Khi dat didm guan sat G M (2.

Trong ky thuat ta bal buoe phai nén hanh phép do so sanh vi hich thude h

kKhong xde dinh ducoe. Do d6 ta od:

Iy



R =R, + AR
vl R, 1 ban Kinh chi tigt mau ditng khi do so sdnh.
Ung v dicu Kien ¢1) 1a ¢d sar do do cay hinh 2-3 vi g vai dicu Kien (2) ta ¢o
sof do do by hinh 2-3.

Ty sa truven phu cta sa da do:

s

~Ah ) ]
AR

1

sin

o Q

Vi 43w 120 mluon o Ko 1 KLg ).
S dév do (a) thuomg ding khi kicm tra thu nhin, yéu ciu do chinh xde cao va
Kich thude do Khong 1dn lam.

Sor do (b thudme ding Khi Kiém 1ra cidc chi (81 dang gia cong, ciac chi ti¢t kha
thio ra Khoi vi (e gin cong hoae vi tei lap rdp, chi ¢t nang. Dung cu do duoe thidt
K¢ e dang te dinh vi trén chi 681 Phaong phdp do 3 1iép didm dac bict vu vict
Khi Jdap tng you cau do duomg Kinh cde mat tru, mat cau gidn doan nhu binh rang.

then hoea Lo dae bict mat do bi gidn doan hode méo vai so canh 1¢.

Khi do dudmg kinh mat tru gidan doan nhua duong kinh dinh ring binh rang hay
then hoa, cie mat méo dae bict L vdt <o canh [¢ ¢an vde dinh gée o thich hop cloa

khar Ve

trong «dae
7 - 50 ring hoae sd canh méo;
i - s bude poce bi kep trong Ve
vitin= 1,35 7 ... kh 21
n=2 4, 6,8 .. khi/chin.

Ta ¢
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O=P; +2—
K

@, - kich thuée méau dong khi chinh "0™;
Ah - sai Lech chi thi khi do:

K - 1y 53 truyén phu ctia so do.

Hinh 2-4. Hinh 2-5.

V@i chi tiét méo 3 canh nhu hinh 2-5, ¢6 dudmg kinh moi phia bang nhau.
phuong phap do 2 1i€p diém khong phdt hi¢n duge do méo cia chi 1iél nay. Dang
3607

Z

phuong phip 3 tiép diém v a = 180" - = 60" s& phdt hi¢n duge do méo clia

sin pham.

b) Dua trén nguyén tic qua 3 1icp dicm <6 the dyng duoe mot vong (rdm duy
nhit. Nher thé, ndu mot trong 3 6i&p dicm thay doi toa do thi s& ¢d moL vong tron

mdi ¢d han kinh khac.

Ta ¢4 dinh hai trong ba di¢m vi theo doi chuyén vi cia diém thi ba. DéE don
gian ta dat diém quan sdt ndm trén (rue doi xing cta A, B (hinh 2-6):

AB =35
1IC = h
CC’ = Ah

Cé thé dé& dang c6 dugc quan he:

h o s?
R, =~
2 Sh



(h + Ah) 57
R, = — Sy
2 8(h + Ah)

Ncu Ah > O (thi R. < R, vi

nguwoe lal.

Trén nguycn e nily ngudh
ta thi¢t k& ra phuong phip do
2-7).

Trong hinh, cap con lan 1 va 2

cung 3 tiép dicm  (hinh

cO khoang cdch tam s = 2L, duge

o —

pa¥y)

1ap ddi xdng qua phuong chuyén
vi clia UEp didm 3 cua ddng ho. ’
C6 (he xdce dinh duge quan he: '
Vi cung 160 ta o
Hinh 2-6.
2 2
He -Hd+L
H

D=2R=

_HT+Hd+ L
H

Vai cung 10m ta ¢

——
2

===}
H

d=2r

Hinh 2-7.

Khi ti¢n hianh do so sinh D ta oo



D=D, +AD

Vdi D, yéu ciu ta ¢6 thé tim duge tri s H,, cho dung cu ¢ L vt d cho trirde.

Khi do cung 1di:

H, - D02+ d \/( D(,2+ d ‘J“ 12

Khi do cung lom:

i 2
D.-d ~-d s
H, = 02 € _\/(Dnj L} - L7

Dung H,, d¢ chinh “0” cho dung cu nhu hinh 2-8 mo (.

VGi phuong phap do niy ta ¢é the do bdn kinh R cia cung bl ky mit khong cin

¢d vong tron mau D,,.

- A
HD Hg
T A S 777777 7 T 7777 i
b)

a)

Hinh 2-8.

V@i cdc cung nhd, ¢6 thé suy bién ¢ip con 1an thanh hai ludi dao, khi 4o d = 0.

Khi do chdm ciu hode cdce long cidu, ¢dp con lin suy bién thanh mot vong chin

ca dirimg kinh 2L,

Co thé thiy rang so 40 do ndy thude so dd 3 GEp didm cling phia nén 1y s0

truyén phu:




Hon nita K con phu thude H = H, + Ah cho nén khi do cdac song (ron kich thude

khiic nhan cin tinh i K

2.1.3. Phuong phap do mét tiép diém

Phuong phdp do mot tiép di¢m la phuong phap do ma khi do yéu 16 do cia thiél
bi do ti€p xtic v bé mat chi tiét do trén mot ép dicm. Kich thude do duge xdc
dinh tir toa do cdc diém tiép xic khi do. Vi vay, phuong phép do mgt tiép dicm con
gui i phuong phip do tog do. Tuy theo yéu ciu do ma ¢6 cdc phuong phip do maot,
hai, ba hay nhiéu toa d0 nhu hinh 2-9 mo td. Trong dé & so 46 a, doan AB duge do
trén thict bi do mot toa 4o, & so do b doan AB duge do trén thict bi do hai toa do

vi3i phuong trinh k&t qui do duge tinh theo so do do:

L yl
¥, 8
Al |8 ?
A
Ya
Xa
XB
0 X4 Xg x'
a) b)
AB=X, -X, Y7 Ya _ X7

¥ —¥a  Xp X,

E:\/()’B ‘Y-\)z +(xp "‘.-\)‘2

Hinh 2-9.

Uu diém cia phuong phdp do toa d@ 1a ¢ thé do cac kich thude chi 1i¢t phire
tap,.khé do, khong ycu ciu ra chinh chi tict do trude khi do, gidam mot cach dang ké

cdc dong tdc chuin bi khi do.

Tuy theo $6 toa do <6 thé cua thiét bi do ma thao tdc do va cich tinh 104n két
qua do khéc nhau. S3 toa dg ctia thiél bi cang nhiéu thi thao tac do cing don gian.
S& toa do cang nhidu, so dicm do cang nhiéu vige tinh todn k& qud do cing khé
khan. Vi thé, dé nang c¢ao do chinh xdc khi do ngudi ta cdn do nhidu diém do va cin
¢6 sy gitip d& cha thiél bi tinh todn d¢ giam nhe 2o dong va dd 1am lin trong tinh

toan.
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Phan 1om cde thict bi do toea d¢ co trang bi san cic chuong tnnh tunh cho cie
veu cau do thudme eap d¢ gidp cho qua trinh do duge nhanh chéng. Do chinh sadce
cua phuong phap do phu thude vie sa diem do v cach phan bo cac diém do trén chi

et don

2.2. PHUONG PHAP PO KiCH THUGC GOC

2.2.1. Phuong phap do tryc tigdp kich thude géc

Phuong phip nil;' dira teen co s he (oo d6 cue, trong d6 e0¢ toa d0 cue 1a tam
quay cla yéu 1o mang mat do, con vecto gdc gan vy 16 mang mat chudan, Toa
JdO it doc duoe chi ra trén bang
chia do gdoe gian var you 1o
chuian. Tai vi tri 07 mat do
fring vai mal chuin, veoly Ox
chi =070 Khi do gde o o gde
gitta AB va CD, ta dat AB = MC,
voay Ox = CDOvat chi thy s¢ el

cho ta tri s& gde o trén hang

vhia.

Pay 1a nguyeén (e co bin dé o -
thi¢t k¢ civ dung cu do gée nha 07/////)%/64/ 77777777 //’/B///--'ﬂo
thude e gde. thi kinh do goc, MC

b xoay do gaée trong cde thidl
. B - Hinh 2-10.
bi do goc. ..

B0 chinh xde cua phucng phip do phu thuoe vio do dong 1am cua bang chia vl
(am quay cua mat do. Bav Ta dicm han ¢hd co hin cia phuong phip do edce o
ticp khi muon dat 13n dd chinh xédc do cao.

Hinh 2- 11 mé G neuyen tie lam vige coa thi kinh do gac. Anh clia chi Uét duoe
tao trén mal anh cua val kinh trén heé hicén vi L Tai day. ngudi ta dat kinh chuian
KCI mang rach chuan chd thap va kinh chuan KC2 Lip ddng tm vie oo dinh i
nhau. KCI va KC2 duce Lip vai vanh rang ¢on va xoay duge nhd nam vin mang
banh ring con. Thi kinh duge Tap trén may do hai toa do xOy.

Khi do ta di¢u chinh cho tim vach chuin ndm 1én mép dnh AB, xoay cho aa =
AB. Trén kinh hién vi I ta doc duge toa dO goc a,. Bicu chinh cho 0 roi sang canh
AC. Xoay a’a” = AC. Tren kinh hien vi [ ta doe duge tog do gde ¢.. Tri sé goc do

dude a = o, - .
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Hinh 2-11.

A

Vi tri’ ngém chudn

Hinh 2-12,

Hinh 2-12 mo6 td nguyén tic tam viée ciia may do goc, gdm :
[ - Hé thong chiéu séing

Il - H¢ théng hién vi quan sat.



RBan xoay mang chi tiét do la lang kinh ABC. Khi do, ta xoay ban mang chi ti¢t
cho AB hudng vé chim sdng (di.

Xoay I cung vdi ban xoay sao cho i =17 thi anh cta kinh chuin KCI tring
chap voi KC2 (hinh 2-12). Hé s¢ doc 50 toa do goe gan vdi he 11 doc duge .. Tiép

tuc quay AC 101 phia chiim sdng va lap lai duge vi uf ngdm chuan s doc dirge ..

Tei s @ = @, - ¢, [a gée gitta hai phdp tuyén cia mat AB va AC. Tri s8 goc do

a = 180" - .

Trong mdy do gdée, hé 1 va IT ¢6 the duge thay bang mot 6ng nhom tu chuidn
truc. Trong (rudng hop ndy, vi trf ngdm chuan twong ng v&i trang thdi truc quang
cua h¢ triing vai phuong phdp tuy@n cua bé mat do dang ngém. Phuong phép tinh
k¢t qua do khong ¢6 gi thay doi.

Hinh 2-12 mo tia nguyén tic lam viée clia mdy do gée mang tén 13 dau chia d9.
Bo phan chinh cua thiét bi 1a dau chia do quang hoc, trong dé dia chia do KC1 dwac
1ap trén truc chinh 2. true ndy duoe din dong nhéy ¢ap banh vit true vit 4. ChuyCn vi
goe cta dia KC1 doc duoe nhd he hido vi doe s0 3. Chuyén vi gée dude truyén gua
true mang chi G¢t do nhir tae gat dic bigt khong ¢d khe hés Nhd dong ho do chuyen
vi 50 5 ta ¢6 the doc duge lugng nang ha chda cam do s6 6 tuong Gng vdi cde chuyén

vi pde doc duge trén hicn vi s 3.

4—-%3}/

-l KC,

> :3'—_-_

T TT 77777777 77774877777 777772778 P77 777 IT LTS /1777

Hinh 2-13.
Phuong phip do gde theo nguyén tic nay rit wu viét khi cin do pée e cde quan

h¢ phoi hgp, chang han nhu do goc phai hgp gifa cde cam, do gée xoiin, do poe dao

cit... vi¥i do chinh xdc cao.
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2.2.2. Phuong phap do gian tiép kich thudc goc

Phuong phiap do gidn tiép kich thude goce dua 1rén ¢ s¢ moi quan he lugng pidc
gilta cdc y&u 13 canh va géc trong tam gidc. Nho d6 ¢6 thé diang nhitng phuong ticn
do chiéu dai d¢ do goc vl do chinh xdc cao ngay cd khi y&u 10 26¢ duae hinh thanh
trong chi ti¢t rat kho do.

@) Bo géc hdng bi cdu hode con lan

So dé do hinh 2-14 mo td mat cat cia 16 ¢on hay ranh con. Trong tam gidc

O, 10 taco:

.0t
o = aresin—=:
19,
trong {d:
d, -d
0,1 =2 5 !
1, -d
0,0, =h, —h - 25
- 2
Do do:
. |
oL = Aresin
2 —hy _
('1 "‘dl

Hinh 2-14.



Trong hinh 2-15 1a ¢o:

o = ety

2H

L4

Hinh 2-15,

b) Po géc bdng thieee Sin, thieée Tang
Duya trén quan hé lugng gide trong hinh 2-16 a:
.o
Q@ = arcsin —
hodic:

il
o = arclg —
b

ngudi ta thi¢l k¢ ra cdce dung cu do chuyén dimng 1a thude Sin va thude Tang.

Xl t lxz X, XZ

oL
]
L
L
a o Hy
. |
5 7 X7 I (e L Ol
Mc b M
a) b)

€)

Hinh 2-16 a, b, c.
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Trong thude Sin, khodne cdch gitra hai con ian L khong dai. trong thade Tang
I b khong doi.

Khi a thay doi <& im cho a thay don T su thay doi cia o ta xde dinh duoe su
thay doi cta a.

Hinh 2-16 b ma i phuong phap do gde bang thude Sin. Hinh 2-16 ¢ mo (-
phuong phap do gdc binge thude tang. Trong d6 H, = Lsina, hay H, = btga @ v o,

I

i tri sd goe danh nghia ding dé chinh 07 cho thiét bi. A cén duge 1inh ra chuyen

vi dal Ax cho phép.

Phireme phdp do bang thude Sin v thude Tang thedng dege diing do gde tw
hicn trudmg. tai phan xudng hode diing tao ra cde gée chuan trong i do luimg hoac

d6 ga cong nghd.
M rong phuong phap nay ngudi ta thict K¢ va cde dung cu do gde 18 v,

Dung cu do gdc & vi i dung cu chuyén ding d¢ do cide goc 1éch nhé, con gol
12 nivo do gée. Dung cu hoat dong (rén nguycen ae sit dung co ¢ tang, sin ... hicn
chuydn vi goc (€ vi thanh chuyen vi dai trong tng (rén bin kinh guay L. Chuycn v
Jiai thuone ding Ta panme 001 vi the sai sd do chuyén i gée 1dt nho, Sa do cna

lune cou duoe mo ta tren hinh 2-16 d.

Hinh 2-16 d.

Nivo 8 duoc treo mot ddu trén vo mdy, mot ddu tva trén don 2. O trong thal
thang bing dung cu chi "0". Qua lup 6, nhir h¢ lang kinh dac bicl, mép anh dng
phan lim hai nra khi dy phai tring nhau. Khi dat trén mat phang nghiéng vai mat
phing chuin gée o, mép bot nude s& 1¢ch di. ngudi ta van niim panme & 5 lam truc

panme 4 chuyen vi doan S sao cho thiy lai hién (wgng tritng mép dinh. Khi 6 ci he
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nghiéng di gée a = arctg(S/L). Kim chi thi chi cho ta géc léch tho, phin 1¢ dén 2
doc trén panme do.

Tuong e ¢6 thé 16 chitc hé théng co khi k&t hgp sao cho ¢d thé tao ra ty so
truyén 1on hon cho chuyén vi § ta s& ¢6 dung cu do ¢é do chinh xdc cao hon. Tuv

nhi¢n khi he do cang phie tap, vin dé do on dinh s€ gidi quyét rat khé khan.
2.2.3. Do géc theo phuong phap toa do

Khi ¢é yeu cdu do gdc tao bdi tam 3 16 nhu hinh 2-17, ding phuong phédp do
toa do ta xdc dinh duge 1oa 4§ O, O,, O; va khodng cach thm a, b, ¢. Goe can do o
¢ thé xdce dinh qua h¢ thie lugng trong tam gidc thuong:

b? +¢? —a?
O = aIccos

Hinh 2-17.

Phuong phédp do niy dac bigt o viét khi kiém tra vi uf luong quan gitta céc 16
trén ban may, vo hop... vai dd chinh xdc phu thude vio do chinh xdc cha phuong
phap xac dinh O, O,, O..

2.3. PHUONG PHAP PO KiCH THUGC L&

2.3.1. Phuong phép do biing déng hé do 16

V¢ ban chit kich thude 16 thuge pham trin Kich thude thing nén vé nguyen tic
vin ¢6 thé ding ba phuong phap do c¢o bin da néu dé do. Tuy nhién, do diac diém

kich thude I kich thade trong nén khong gian rat han ché, cin thiét phai cé dau do

chuyén ding k€U hgp vai cde phuong tien do ngoai thong dung d¢ do 16.
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Trong két cdu diu do 10 can gidi quyvér vin de:

- Bign doi phuong chuyén vi do

- Bio dim chuyén vi do theo ding phuong bi¢n thién kich thude do
- Truyén chuyen vi do di doi phuong ra dung cu chi thi.

Noudi ta thudmg dung Kim can, don by hoae ném d¢ d6i phuong chuyén vi do

nhw hinh 2-18 mo 1.

| | '] ‘Axad

VIR Y
ol N+ Y

a) e)
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- NIRES
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%
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O

-/
Z

d) g) L)

Hinh 2-18.

Trong dé loai diu do ding kim ¢on 6 1y 83 truyén khi doi phuong chuyén vie



k_AX,

1
T Ad 2o
trong o
AX - sai léch chayén vi do so vdi 16 dicu chinh;
Ad - sai léch kich thude do vi kich thuade dicu chinh.
Khi o gidm, tga giam vi k tang.
Loai dang don bay, pho bicn Ia ding don vuong va ty so truyén k = 1.
Loai ding ném (hudng ding gdc ném 45° k = 1.

Bé ddam bao phuong chuyen vi do cta 1icp diém do dong nam tren phuong bien
thien kich thude do, tie La phai di qua tim, ngudi ta ding cde loai k& cdu ciu dinh

tam nhu hinh 2-19 mo ta.

~.
A& \
[ & ] 0
) 7
? ‘\“--._.../'/
b)
P
12 7
8 f i /

4_
A S
i ! B B ¥y
A I <o A
4 WS
T !

L2

t 14

\‘;_EL/ 15
e)

Hinh 2-19.
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Yéu ciau co ban cua cdu dinh tam b hai tiép diém ¢d dint A. B phai dai xing
(ua CD L pheong Jdo.

B¢ truyén chuven v do sau Khi dii dép phuong ngudi ta ding cac thanh trug
Khat dii d¢ truyén chuyén vi tai déng hé do ngoai dé nhan duge chi thi do.

B0 chinh xdc cla chuyén vi ra phu thude vao do chinh xédc cia cau dinh tam., bo
nhin vi dor phuong vi chuyén vi cang nhu kha nang didn truyén chinh xdc tin hicu
do ra dong héd chi thi.

B¢ chinh xdc cua dung cu do 1d bi han ché boi do chinh xdc cia dau do 16, i
the ngwdi ta chi lip cde ddng hé chi thi thich hop vai d¢ chinh xidc cua diue do. Vige
thay dang ho chi thi chinh xdc hon vé co biln khong ¢di thi¢n duge do chinh xdc cia

dung cu.

2.3.2. Dung ga do 16

Hinh 2-20 o 1w phuong phip do 16 bang cic gd do IS Lap uén cic may do

b
&
| i/

. ;o 4
Vi tri ngom chuon

chi¢u dai thong dung.
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Trong dé su d6 a) dang trong Optimet ngang. Den 5 sdng bdo di¢m diéu chinh
xong, cho phép doc toa do diém do. So do b) dung trong kinh hi¢n vi dung cu. Vi i
ngdm chudn duge quan sd trén he hién vi HV1 bdo di¢m diéu chinh Jdi xong, cho

phép doc toa do diém do trén HV2.
Su dd a), b) do theo phuung phap do mat UEp diém. K&t qua do duge tinh:
L=x,-x;: LD=L+d
v d la duong kinh dau do.

So dé <) ding trong may do nim ngang. DE do duge ding dudng kinh theo
phuong vuong pde vidi dudmg true, chi tiél duge dat lén mdt ban do tyr lva ¢6 kha
nang guay quanh 7, y va tinh ti¢n theo 3 truc d¢ dicu chinh do tai diém do mong
muon. So do ¢) do theo phuong phdp do 2 tiép diém. Kich thude do duge tinh:

D=L +d

P9 chinh xac cia gd do 16 theo cac phuong phap nay phu thudge chi yéu vio

vige didu chinh 1iép diém do ¢ qua 1am chi tiét hay Khong. Khi nang dinh tam cia

1i¢p diem do phu thude vito quan hé gitra ban kinh ddu do va dudng Kinh chi Gét do.

2.3.3. Phugng phap do 16 bing phuong tién do khi nén

Phurang phip do 16 Kicu do khi nén dua trén nguyeén tac: ap suil hoace feu lugng
ctiia dong khi chiu nén s¢ thay doi khi xudt hién sy thay doi ciia can chin trén dong
chay ciia nd. Su thay doi cua cin chan la sy thay doi kich thude 16 do. So do do hinh

2-21 mo ta nguyén tic do 18 nhd bang khi nén kicu ap k&

N\
N
¥
N
W ERE R
¥
N
WEHE NN

\

!
o
M
d?.

Hinh 2-21.

Ap sudt du H = const chay qua ddu phun vio d; = const réi chay qua 16 can do

d.oeoi 1 didu phun do. Ap do H chi phu thude vaio d, theo cong thiie:
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Bang phuong phdp do so sdnh v&i 16 maa ds,, can e vao s thay doi dp do Ah

co the say oo thay dot dau phun do Ad.:

Ah

Lo

k
Khitodod W hon Do thadme dime phuong dne by hinh 2-21 nhuo sau: neai
Bt e ol o phuan do st trae oae mat bioed ducng kinh d, Tam giam tiét divn

o e san phirns Jo eham nang cac do chiinh vae Khi do,

Phody 2222 w0 nee L nanven e do 1o ¢o dO chinh xde cae bang Khi nén: can trds

o Lan v bao Ban o phuncd v mat 1O can doo Khe H, dy, by 1o co dinh 1y sa thay

o ip oo cha e thooe vao sy thay doi caa Khe hdz theo cong thife:
tH
h=— 5 3
Iod 7z~
S
d

|

Hinh 2-22 b)) mo ti ddu do chuyén ding dé do 16 chinh xic cao. Trong do @A
duve tinh todn theo Kich thude 16 ¢an do. Bang phuong phap do so sinh vai 16 mao
D can JE vao soihay d6 Sh ed the sae dinhe:

D b

Ah
g
k
Phoong phadp do Lo bang diu do khi nén thich hgp de do 10 chinh wde cac, sin
| l

vond e dosi nene cone nehe on dinhl die Biee Khiodo 10 kKhong thone 160 vi of

elice o Loy Bom caecdpe silanh thuy Teed thin vor phune van thuy lue...

RS
E
S
i
_ 1t
g
bl
[l
o
‘f‘, {4'
_id

Hinh 2-22.



Hé thong do khi nén kidu dp k& ¢6 the ding 4p thip, 4p trung vit 4p cuo Wy theo iri

6 4p lam viée H cua ngudn. Ty sO truyén cia h¢ thong dé dang dad tir 5,107 den 10°

2.4. PHUONG PHAP PO KiCH THUSC LGN

Trong ché rao co khi, kich thude trén 500 ma duge xem la kich thude 16n. Tuy
nhi¢n con tuy thude kich thude d6 1a chic¢u dai hay dudng kinh. Trong sin xudl
thong thudng, duong kinh trén 100 sun dd thude loai kich thude 1an.

b 16n cia kich thude do quyét dinh khodng do cédn thiét cia dung cu do. N¢u
do kich thude 16n theo phuong phiap do thong dung thi dung cy do s¢ c¢é kich thudc
ral 1dn, nang né. khé thao tde. do chinh xdc thdp do kho ché tao. ¢6 saj s6 do bicn
dang nhi¢lt... Hon nita, chi (iét do ¢6 kich thude 16n s€ rdt khd khan cho vige gd dat,
thue hién cac thao tdac diéu chinh, tao chuyén dong do... Bdi thé khi do kich thurde
lon, dac biét 1a dudng kinh I6n thuong ding cac phuong phap do néu dudi day.

2.4.1. Phuong phap do cung

Nhir hinh 2-6 mo ta, cac chi tict 1on ¢6 mat dau nhu miéng thang, miéng 1o
quay, miéng gi€ng, mat ddu try... ta ¢é the xdc dinh duiing kinh qua cdc y€u 4
trong cung theo cong thive:

SZ
D=h+—
4h
trong d6 h la chidu cao cung tng vdi chidu dai day cung 1a S.

Vai cde chi tidt mat ddu khong phang hodac khong 19 ra nhua khi cin do chi ticl
tru bi tdp khudt, bi phd huy khong nguyen [anh hoae dang trong trang thar lap nhu
1o quay, dang trong cum thi&t bi... ta do dudng kinh theo so dé do hinh 2-7, ¢d:

H? +Hd+L°
H).

Ddu “+ © fng vdi cung 16m, ddu =" ¢ng vadi cung 161,

H 1a chiéu cao cung ng vdi day cung 13 2L hay khi do so sdnh vdi D, du dodn

trude:
LZ
AD=—- ——-11AH = K.AH
Hz
D =D, +KAH
2
K:—(Lj HJ
L He /
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Trong d6 AH la sai lech do khi thiét bi chinh 0™ vé&i H,;:

H, - D(,; d \{L u(,: d‘J" N

Dau “+" ting v@i cung 161, ddu “- {#ng v cung 1om.

2.4.2. Phuong phap chu vi

Dya vao quan hé gitra dudng kinh va chu vi vong tron C:
C==nD

ta ¢6 thé do chu vi bing céc dung cu do chi¢u dai thong dung nhu cédc loai thudc
cudn dé suy ra dudng kinh chi tiét ¢dn do:

b0 chinh xdc do phy thude chi yéu vao 4§ chinh xac do C.

Phuong phip niy thudng dung do cde kich thude yéu cau do chinh xac khong
cao ldm nhu kich thude ng 10, kich thude phoi...

2.4.3. Phuong phéap con lan

Khi cdc chi (i€l 1dn dang gia cong,
khong cdn dirng may <6 thé do dudng
kinh cac chi tiét bing gd do ti¢p xic.
Nguyén tic ga do mo td trén hinh 2-23, N
trong ¢ D la dudng kinh chi tiél, d li

dirdng kinh con lin.

Con lan duge 1ap vdi déng ho do 1o

()

dd. Khi chi tigt quay vai (e do n, ta din
ga do cho con lan G¥€p xuc chi L&t chi
i€l s¢ truyén chuyén dong quay sang con

lan lam ¢ P : 31 16¢ do m. l
am con lin quay vdi 16¢ do m Hinh 2-23.

Ta co:

m
bD=—d
n

bo chinh xdc cua phuaong phap phu thude vio sy fan khong trugl clia con tan

vdi chi 1iét do.
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2.4.4. Phugng phap do béng
may kinh vi

Hinh 2-24 md ta phuong phdp
do kich thude bing mdy kinh vi.
Tir O, ngam vong wron dudi hai

Op tayen O A v QAT dudi goc

A
neam 2o, Sau d6 ngim bhia BB’ 2
o . . - | 8
dudi goc ngdm 2. Kich thude bia T
BB = 2L. Co the suy ra: o B “} B '}0’ '“3—
2Lsina.cot g g
_ 2Lsina.cot g
I-sina A 2Po
. o Jdé au Khi L a)
Trong < d6 by, sau khi tr O

nedm vong tron dudi hai iép
tuvén O A v QA" tao gde ngdm

2a, 1a dich dén O,. Tir day ngim 8

vong tron dudi hai tiép tuyén O.B i

i 0z 0
. . .- . : !
v O.BT dudt gdc ngam 2B, Suy T : -ﬂ><—-—5—

ra: l

b 5, NinBsina A B i
s -sinw b)

Trong may kinh vi, d0 chinh

sie Joopde i cao vl theé do chinh

xde do theo sado a) chi phu thudc Hinh 2-24.

viie o chinh xdc cua Kich thudc

bia va ciach dat bia, ¢on trong s

d6 b), d¢ chinh xdc do phu thude

vivo d0 chinh xdc dicu chinh vi i

cta kinh.

2.5. PHUONG PHAP PO KICH THUOC TE VI

Kich thude t¢ vi nhu li chicu cao nhdm bhé mat, d¢ séng, chiéu day 1op ma,
chi¢u sau Ldp mai mon, an mon hoae 1dp rd bé mat..

bic diém cta kich thude 12 nhd, y&u, dé bién dang, kho quan sdt. Vi thé, khi do
cdn phii dp dung phuong phip do khong oo ap lue do hoace o6 dp lire do rdt nho, be

do dugre chinh xdc, kich thude do can duge khuéeh dai vai do khuéeh dai ran 1én.



2.5.1. Phuong phap mat cat anh sang

N&u ta chidu mot didi anh sdng mong 1&n trén mit bic, vEél séng hien trén he mal
bac s¢ bi bé 2dy theo dang bé mat chi tiét. Dya trén nguydén 1ic nity, neudi ta ding
thict bi chicu sdang tao lén mat chi €t mot vét anh sdng manh. Sau do ding mao
hién vi quan sat dé khuéch dai vét sdang. tao anh 1én man dnh cia thi kKinh. Trén thi
kinh ta nhian duge anh cla vél sdng da bi bé theo dang nhip nho bé mat do, DS do

d0 nhap nho bé mat ngudi ta do bién do cta nhap nho trén anh.

Hinh 2-25.

Kich thude thue coa chidu cao nhap nho 13 R, duge tinh qua cong thig:

Trong d6 h, va h, li toa do diém do dng vdai dinh va chan nhip nho, B 14 Q0
khuceh dai dinh caa vt kinh chon ding trong may do. B Khudeh dai dnh cia vin

kinh duge chon diing theo pham vi cdn do R,.
Phuong phap do nay chi diing vai cdc nhidp nho bé mat R, > 2 gm.
Chit ¥ Khi thong s¢ do R, 1a nhdm hé mat. sd diém do cin theo ding tice chaan

1a 5§ nhap nho va:

R, =
S

| S
e " (h(i _hcl )
g2

2.5.2. Phuong phap giao thoa

Hinh 2-26 a) la so d6 may giao thoa ding do kich thude (¢ vi, trong d6 9 i chi

ti¢t ¢dn do.

Trén thi kinh ta nhan duge anh giao thoa nhu hinh 2-26 b, Diing thict bi do do
cong a cua van va khodng van b. o nhiap nho thue R, duge tins, qua:
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R, =

Ié

T =
r | >

Trong dd A T bude song dnh sdng quan sat.

Phuong phdp nay thuong dung do cédc kich thude 1€ vi tir 0,05 dén dudi 2 gom.

Khit do nham bé mat can do trén 5 nhdp nhd va:

A

x

Zai
R - i=1
> b,
i=l

o | o 1 12 1

b)

Hinh 2-26.

2.5.3. Phuong phap do tiép xtc

B& miit ¢hi 1i¢t nhilp nho do cde vEL gia ¢ong d¢ lai. Néu 1a kéo mot kim do di
vuong gdc vai vet gia cong thi 40 nhap nho bé mat sé lam cho kim dd chuyén vi.
Chuyén vi ndy duae khudeh dai v dua vido bo chi thi hoac ghi d6 thi. D6 14 nguyen
tdc ctia cac mdy do 1iép xic ¢ 1én la profinlomet diung dé do do nhdn, do do séng,

do bién dang hoadc cdc mat bac € vi.

Khi do tiép xtic nhu the c¢é thé mo ta nhu qué trinh lin khong trugt cha vong

tron ¢ bdn kinh bang bédn kinh ¢ cla ddu do trén bé mat do. Néu r cang 1dn sai §6-

4]



do cang [dn, Ngoii ra, Khi do tiép xide ¢an luu ¥ chon fue do hgp 1y vdi vat licu do,
sao cho:

—_—

P.E
Glx(),RER.-‘\/ ;50
'

Trong dio:

E.E,
SRILE
E, -E,

viti
E,, E, - madun dan héi caa vit licu dau do va vat liéu do;
P - ap lue do;
r - hin kinh diu Jdo;
G, - Ung sudt bén cda vat licu dog
G, - ng sudl do ap luc gav ra fai diem do.
Cdc may do thong dung thudng dang i may do ding chuyén doi dign cam.

Tuy theo do 16n cua R, viv vid licu cin do ma chon ding dau do ¢é bian kinh ¢

vy dp lue do kheace nhau.

Phuong phip do nay ngodi cde phuong phdap chi thi thong dung de doce duve
theo R, hay R, mdy con gin vidi bo ghi d6 thi d8 ¢6 the khucch dai vir ghi 1ai hicn

dang nhap nho. C6 (thé 1ién hianh phan tich bé mat vi do dac trén d6 thi da ehi fai.
1N P i | ! g :

2.6. PHUONG PHAP PO CAC THONG SO CHi TIEU CHAT LUONG CHINH CUA
CHI TIET CO KHi

Chi tiéu chat Jwong caa chi 6¢t co khi bao gom:

B¢ chinh xac kich thuidce.

Bo chinh xdc hinh hoo cua cde mit.

- Do chinh xdc vE vi i trong doi piira cde mat.

- B¢ nhin be mat.

- BO cing be mal.

Trong cac chi ticu (rén, dd chinh xéic kich thude va do nhin bé mat 1a hai chi
néu ma phuong phdp do da duge trinh bay k¥ trong phan cic phuong phiap do co
hin. Vi thé trong phin nay chi trinh bay phuong phdap do ba chi ticu con lai.

1



2.6.1. Phuong phap do théong sé sai sé hinh dang bé mat

Nhoém cdc thong s6 qui dinh sG sai s6 hinh ddng b& mat duge néu trong ticu
chuin TCVN - 11- 74 ¢6m cc thong s& ghi trong bang 2-1.

Bang 2-1
Tén sai léch hinh dang Ky hiéu A]
Gc_)l_tét I o Goi day dd Trén ban vé - \;iet;ét | [
6 tran Sai l&ch vé dé tron: d6 khang tron ) EFK j
D6 tru Sai lech vé da tru: do khong tru 10f EFZ 7

- Sai iéch profin trén tiét dién doc _— EFP i

06 phing Sai lech d6 phang d6 Rhéng phing 7 EFE —i
D6 thdng Sai léch vé d6 thing: d& khéng thing — EFL J

Trong d& do tru la chi tieu 10ng hgp clia cde chi tiéu vé do trdn v sai lech
profin doc true. PO tron, 40 con, do cong dudng sinh, dd cong truc la cdae chi ticn
ricng I¢ dwoe qui dinh trén G dien ngang hodie 1t dién doc true. Khi trinh bay cic
phuong phip do ching ta cin tdch chi ticu tong hop thanh cic chi ticu rieng va ldy
do lam doi tugng do. Vice tich cde chi ticu tong hop thanh cdc chi liéu ricng 1¢ s&
gap khé khan vé phan phoi tri s& dung sai 16ng thanh cdc dung sai thanh phin.
Thuong thirgng d¢ don gidn cho bai todn ngudi ta dp dung phuong phap can bhing
t4c dung cho cdc thanh phin. Tuy nhién trong chi dao cu thé ¢6 thé can ci 1rén khi
nang cong ngh¢ ma ¢ the phin phot dung sai, khong dp dung phuong phap cian
bang tdc dung. Ngodi ra mdi kKhi do thong s6 nay Khong tranh khot dnh huang cia
cdc thong 86 khic ¢d licn quan. Vi the dung sai cua thong ¢ ma trong khi Jdo luon
ludn dnh hurdmg dén k&t qua do cioa cde thong s& khide duge qui dinh khat kKhe nhin,
e 12 ¢4 tri s bé nhal. Ching han do tron 1 thinh phin ¢6 dnh hudng dén k& qui
cua cdc thong sd do 1i€p sau nhu d6 con, do cong, do dao... vi thé khi phan phoi
dung sai. bao gidr tri 8§ d0 (ron ciing cdn nho hon, dén mide ianh hudng dén k&t qua
do cdc thong s con lai ¢6 thé bd qua duge. Khi kiém tra ¢6 thé mot trong cac chi
ticu do duoe vt (ri 86 dung sai thanh phin, song néu khi tinh sai léch 10ng hop
khong vugt qud dung sai cho chi ticu 16ng hap (hi san pham vin duge xem la dat

veu ¢,
2.6.1.1. Do do tron

o ron duve dinh nghia 1a sai 1¢ch 16n nhial gitra bé mat thye dén duomg tron .

ap. budmg tron ap L duong tron 1§ thuy ¢t bao 13y duomg gidi han bé mat thue. Néu
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goi R 1 hin kinh vong tron dp v R, 14 ban kinh cua bé mat thue 1ay ciing 1am v

vong (ron dp thi sai 1¢ch Ion nhin gida hai vong (ron tren dude vien L
I
EFK = IR, -R.| .

V&i chi tiét true, R, 1a bdn kinh vong tron ngoar tiép va cing la bdan kinh Hdn
nhdt cia bé mat thue R, .., 111 86 d0 tron EFK $€ nhan duge Khi R, = R, ...

Vai chi 1iét 16, R, 14 ban kinh vong tron ndi Gép va ciing i bdn kinh b nhit
clia bé mat thue R, ... tr1 $6 do tron EFK s¢ nhan duge khi R, = R, ...

Trong ca hai trudmg hgp déu co the vidt:
EFK = ]{IHI\ - ||m) (2‘] )

Hinh 2-27 la mot vi du mo ti hién tugng khong tron trén tict dién true, trong dé

a) la méo 2 canh, b) Id méo 3 canh, ¢) Ia méo bat ky.
V@i chi tiét méo ¢6 s8 canh chdn ¢ thé suy ra:

EFK = dum\ B Llmm (2-7)
2

BE mdt thut

Bung trin dp
Hinh 2-27.
Tir cong thite (2-1) va (2-2) nhan thdy ring c6 thé xudt phal 1 s6 canh méo ma
¢6 phuong phap do 40 tron khac nhau:
a) Khi $6 canh n chdn
Ca6 the diing so do do hai (iép diém dé do d,,,, va d,,,, tdi liy:

EFK = dnm,\ B dnnn
2
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Muon do duge d, o ovaod, o can phai do lien tue trén toin vong. Trong khi do.
chuycn dai do thudmg dang yén, chi tié1 xoay toan vong. Viéc xoay chi 1iét lién tuc,
diu do luon fuon i trén bé mat chi Get Tam mon ddu do v mt chudn do. Trong
thuc &, d€ trdnh 100 hai dung cu do va do nhanh ngudi ta chip nhan viée han ché

cdc phép do nhu hinh 2-28.

Hinh 2-28.

Néu hi¢u d,,,, - d,.../ 1 vong quay 1a A va higu d,,,, - d,,.,/ mot s6 diém [a V, goi
h¢ s& phan dnh ding két qua do 12 K = V/A. Viée kiém tra theo cde diém ngdu nhién
theo so d6 2-28 a) cho K = 1 + 0, xdc xudt nhan duge K = 0,75 1a 869, do d6 su d6
2-28 a cho k&l qua nhanh chong nhung kém tin cay. Hon nita, néu 8@ canh n = 4, §,

12 ... vdi moi phuong do déu cho K = 0.

Khi do theo sg do 2-28 b), h¢ s6 K = 0.87 + 0,75 vdi moi phuong do. So dé nay
¢ thé ding do do 1ron vai cde san pham ¢ s6 canhn =4, 8, 10, 14, 16, trif ¢dc s6

chian boi 3 nhun =6, 12, 18...

Khi do theo sg do 2-28 ¢), he s0 K =1 = 0,71, Su do nay ¢o thé dung do i

chi tict méo canh n = 6.

K

X + K [IRNES]

Nhin vao hé s6 K = ta thaly viée tang s§ diém do s¢ lam tang do tin

¢dy, song viéc ting lén qud 3 diém do clng khong 1am do tin cdy tdng 18n ddng k& ma
1am phuc tap hod qud trinh do hodc k&t cflu cdc diém theo ddi s6 lidu do.

Sao d3 do ¢o bdn ding do do trdon theo phuong phdp hai tiép diém nhu hinh

2- 29. Chuyén vi cua chuyén ddi cho tri s X,,,, va X,,,, sau 1 vdng quay, do tron:

EFK = Kian ~ xul_il
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Hinh 2-29.

Trong kiém tra tr dong, dé khoi
xoay chi tiét va rrdnh phai ghi nhan tri
sG chi thi ngudi ta t6 chie cdc diém
thco ddi kich thude theo sa do hinh
2-28 rdi dua cic (in hicu do vao thidct
bi trir, k€t qua chi cho ta ngay bi¢n do
Xiux = X VI du, c6 thé 18 chire so dé
nhu hinh 2-30. bay 1a so d6 do kicu
khi nén. Hai nhdnh do theo ddi hai
kich thudc trén hai'phuong vuong goc
nhu so 48 2-28 a. Ap do trén hai
nhdnh h; va h, duge dua vao 4p k€ vi
sai. Tri s8 chi thi trén 4p k& cho ta tri
s dd ovan hay hai lan do tron caa chi

e
b)) Khi s6" canh n le

Cdc san phdm sau mai vo tam, sau
nghicn dia hay do cic bien dang dan

héi khi kep dé gia cong... thuong cho

H

Hinh 2-30.

san phim bi méo v&i 6 canh ¢, PE do do tron khi chi tiét méo v&i s6 canh I cdn

phai dung so dd do 3 1i¢p diem. Chi tiét do duge dinh tam theo vong tron ngoai tiép

vGi mal try ngodi va vong noi Liép voi mat try trong. Tuy theo yéu cdu vé d0 chinh

xdc va 3 canh ngudi ta ¢6 thé ding cdc so d6 do ¢6 chudn dinh vi khdc nhau vi bd

tri vi trf ctia chuyén d8i khdc nhau sao cho ¢d duge hé s6 phan dnh twongdsi don

gian. Thong thudng ngudi ta ding sg dé do 3 (iép diém dang dd6i xing nhu hinh

2-31. Trong d6 o 1a géc V duge chon theo s6 canh n cua mdéo:
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Hinh 2-31.

360

n

a=180" - (2-3)

Néu bicn do dao dong clia chuyén doi sau | vdng quay cia chi &t La:

S=x

Xiaw = X

. . S X ~ X
1hi do tron: EFK = = = 2ty Miam
K
Trong do K 14 hé 50 phin dnh d9 méo phu thudce vao goc cua chuin V. Co the

chiing minh duge ring:

+ | {(2-4)

Ldy ddu + khi sg d6 do ¢6 ba (iép diém khong cling phia, 1dy ddu - khi so d6 ¢6
ba tiép diém cung phia.

Tri 50 K phu thude a @ng véi s6 canh méo duge ghi trong bang 2-2.

26.1.2. Bodotru

Do tru duge dinh nghTa 1a sai Iech 1dn nhdt gitra bé mat thure dén bé mat tru dp,
da 10 mat tru 1y thuyet bao 1dy mi try thue.

Hinh 2-32 mo ta hi¢n tugng sai 1éch v do tru. DO B 16ng hop cde sai léch ca
tren Hét dién ngang nhu do wdn, viv trén U6 dién doe nhu do ¢on, do phinh théit, do

cong true..,

Tir dinh nghia ¢6 the rit ra cong thire tong qudl tinh 4o tru:
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Cac tham s dac trung cdia hé do 3 tidp diém ddi x(ting vdi n 1&

Bang 2-2

S6 canh n Géc « cha chuan V Hé s6 K
3 60° 3
120° 1
5 120°% va 9Q° 2
72° 1
7 120¢ 2
103¢ 1
g 60Y 3
120° 1
Cac tham sd 2ac trung cda hé do 3 tigp diém d6i xitmg cé n két hop !
2.59 130° ~17 i
E— S < - BRLEL A !
| 5,/ 1208 2 o
3,9 120° 1 L
2,37.8 108° ~14
3,5 90v 2
. 3.9 en® 3
7.9 45° 2
Sai léch do tru Sai léch profin doc A Ba tron
Mat try thue profin thuc Véng tron thue
1
Sai
l&ch | / 4 //// s
tong . / /// //
hgp A i 7S
N .
Mat tru ap profin ap mat tru ndi tiép vong tron ap
dZ [1 . Dmin
Sai |
l&ch |
thanh :
phan |
d,
£6 ¢on Do phinh thit B6 cong truc D6 tron
A= d1 - d2 A= dma; - dmm A= Rma.\(7 Rm\n
Hinh 2-32.
EF"/ — JHEX l")lllln (q_s)

trong do6:
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D,,.. - dudng kinh mat tru ngoar Lgp;

[TTRRY

D,... - dudng kinh mat tru ngi tiép vt bé mat thue, ddng 1am vai mid tru dp.

a) Po do cén: Xae dinh dudng kinh tai hai ti¢t dién 1-1 va 1I-11 cach nhau chicu
dai chuin ki¢ém tra L (hinh 2-33). D¢ cOn tuydt d&i bing hi¢u hai dudng kinh do
duge. DO con trong d8i bang ty s gitta sai 1éch hal dudng kinh do va chiéu dai
chudn ki¢m tra. Tri s6 L 1dy theo diéu kién k¥ thudt cGa sdn pham. Sau khi qut dinh
chiéu dai chuén kiém tra, tri s8 do con duge cho thanh do con tuyél doi. Nhu the
viéc Kiém tra, ghi nhan két qua do va phan dinh chat lugng sfin pham s& don giin dé
dang hon. Do ban chét cua viée do con 12 viée do dudng kinh nén ta ¢é thé dp dung
cdc bien phdp va so dd do doi véi viée do duding kinh dé do do con.

X; X2 st
{ I EB
r
[ | /
4 _J'_______ — _+_-
| |
I o
. . )
S=x,-Xx, A =85

.o
sin

Hinh 2-33.

S d6 do cd ban d¢ do do con duge thé hién trén hinh 2-33. DE loai trir cac anh
hudmg ¢da sai s& chedn nén do d, & ddo A 161 ddo ddu chi G cho B vie vi Ui do d¢
do d.. Sai lech chi thi gifta hai lan do cho ta 12 S, DO ¢on do duge phu thude S vil he
s0 dnh hudng ¢ua chudn do nhu vi du & hinh 2-330.

Do do con theo hinh 2-33 niing sudi thip, chi thich hop khi kidm tra kKhoi lugng
san phdm khong 16n lim. Tu sa d6 co bian (rén ¢6 thé 18 chite so dd do vi sai (hinh
2-24) hodc ding dung cu do dang v chon chudn (hinh 2-35). Khi d6 ¢6 the doc e
(i€p tri s6 O con trén dung cy do,

Khi diing so do do vi sai, viée ga dat chi G€L rdt thudn tén vi khong ¢d sai s0
chudn nhu hinh 2-32. So dé nay duge ap dung dé kiém tra tr dong do ¢on trong khi
gia cong hoac kiém tra chdt lugng sin pham loat 16n,

b) Po dé phinh thdt

Chi ti¢u do phinh thit vi cdch tinh nhu hinh 2-32 di hudng din. BE do do
phinh thit ta dung so dé do dudmg kinh. Vige do duoe 1ién hanh trén sudt chicu dai
chi tict dé tim dwoe d,,, v d,,, (hinh 2-36).
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Thi€t bi chi’th
T H kieu vi sai

I
|

Ik

|

|

|

Hinh 2-34, Hinh 2-35.

11 |2 '3
] +
- | |

e — — e — ——— —f—-r

I I

1 12 13
| |

a)
X, —X
A= X~ X A= 2 “h“l e
+ |
sin

Hinh 2-36.

Tuy nhicn déo phinh thit it phu thuge vio phuong phdp cong nghe cing nhu
trang bi gia cong. Thuding o6 thé xde dinh duge qui Tudt cda sy phinh that vi thd d¢
don piin cho qud mnnh do neudi ta bicn viee do Fén tye teén sudt chicu din thanb
vice do vic dutmg Kinh el cide diem dy dodn trén cling mot mat phing qua truc.
Khi 56 diem do lang 1én, chi ticu do phinh thit vai tan s cao s& gin vai chi (icu sai
sO profin trén tiél di¢n doc true. Trong dé sal sO profin «& duge tinh bang nra do
bi¢n thi¢n dudng kinh trén tict dién doc truc.

oo do cong triae

Tam thue coa bé mit tai ¢t dién ndo dé 1a tam d6i x@ng cha cde diem t1én he

mal thue. True tam thue ea chi HE 1d dudng ndi tam cla cdae G dien. Vice do do
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cong truc, ban chat la xde dinh do ddi ximg cla cde diém trén bé mat thue quanh
dudmg tam ly tudng tao bdi dudng ndoi tam cua hai i€l dien cich nhau chicu dai
chuan ki¢m tra. Chi¢u dai chudn kicm tra v vi tri cia ddu do ¢ ¥ nghia rdt quy.
dinh d¢én tri s6 do cong truc, thuong
diccre ghi sdn trong yéu cdu k§ thuat
hoac hudng dan kicm tra. Néu trong yéu
cau k¥ thuat khong ghi o chiéu dai
chuwin th phii hi¢u 14 chi ticu cho trén
suat chicu dae chonels Khe o chi nics
kKhong ¢o dot bién vé mat két cdu, do ”

cong truc s& l6n nhat tai diém gitta E:l\f =TI s n
>c:é—"<»§

chid¢u dai chi tict, Khi chi tiét ¢o dot

)

hicn ve tiét dién, do cong true s& 1dn 77, £ ”
nhat tal noi ¢6 JdoU bién. Bau do coa L \B
chuyén o3i can duge dat & noi co thé

phdt hién ra do cong truc 16n nhit. B¢
giam dnh hudng cua sai s phu khéc,
didu do can duge dat (rén mit ndo 36 ¢d

J0 tron v 46 nhin cao hon.

Viee do do cong truc ¢6 the theo so

doé hinh 2-37. Chuyén vi cua din do

S = At N duosau mOL vong quay i

chi tdt.

Ket qui do theo s do 2-37 a trén
chudn phing A, = S.

Kot qua do theo so dé 2-37 b tren
hai chuan V ngin va do theo sa do
2-27 ¢ theo chuan dudng tam cha hai

mii chong tam cho A = §/2.

2.6.1.3. Do do thing

Do thang duge dinh nghia i sai

I¢ch 16n nhit gitra dudmyg thang thye va

dudng thang ap.

bé do duge do thang, ngun ta phai

dich chuyén chuyén doi do theo phirong

Hinh 2-37.

coa dudmg #p. Chuyén vi cla dau do
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dich chuyén theo phirong phap tuyén ctia dudng dp. Trong k¥ thuit. goi phuong cia

m

duong dp L phuong

07, dudmg thing di qua hai diém chudn do song song vai né

duge goi 1 dudsng “07. Ngudi La ldy dudng “07 lam dudng chudn hay dudng truot

chuan d¢ do do thang.

A
AL

dudng ap “
8

KN

SNONNN

N e,
ﬁ*ﬂ\\‘f‘\\\ N

Dufing thic Duing "0*

Buing thuén BC

Yoyl

Hinh 2-38.

Sai 1¢ch ¢hi thi 19n nhit cua dau do theo phuong trugt chudn cho ta d{)'(h{ing:

EFL = x

max™ R

V@i cde chi tiét khong 10n [dm, ngudi ta gd né tén ban diéu chinh duge. Vdi

chidu dai chudn kiém tra 1a AB, ngudi ta diéu chinh sao cho AB song song v

phuong treat chuin BC i
phuong  truot dan cua
hang may do ¢d mang
chuvén  doi nhu hinh
2.3y,

Trong hinh 2-39, 1 1
bang trugt chuan, 4 la
ban mang chi 1iél. Chi
11¢L 5 dat trén ban. bicu
chinh ¢ho AB//BC nhd
vit 3, Vit me 2 thye hién
chuyén dong do dé diu
do ra tir A dén B. bo
chinh xdac cua phép do
phu thudc vio do chinh

xde ddn truygl cla bang

ac

I\jmmrn

TTTTIT 777777777 A7 A il A oL I A

Hinh 2-39.



may vi khi nang diéu chinh cho AB//DC.

B¢ nang cao do chinh xde din trugn vie d€ giam ma sdt cho chuyén dong do,

trong nhiéu may do ngudi ta sir dung dan trugr trong dém khi hoac trong déu.

Vai cde ¢hi tiet nang nhu bang trirgt cita mdy, viée dat chi tidt len cac oo cau
di¢u chinh 1a rat khé khan, nhi¢u khi la khong the duge. BE do duge do thang <o the
ti¢n hiinh bing cdch lap hé thong do sao cho <6 thé didu chinh phuong bing truat
chuin cho BC//AB di diit ¢4 dinh.

V&i cac chi ti€t dan hudng |3n nhu bang médy cong cu, bang mdy do ... nguoi ta
con dung ong nhom v chudn dé do d¢ thing. Phuong phip nay s¢ duoc trinh bay
trong phin do do phang.

2.6.1.4. Po do phdng

o phiang duge dinh nghia 13 sai 12ch 16n nhal gida B¢ mal thie va bé mat ap.
b6 chinh 12 khoang cdch 1an nhit tir be mar thye dén bé miat dp, do thee phuang

phap tuyén vai bé mat dp.

Pé do do phang ngudi ta phai dich chuyen chuyén ddi do theo mat phing chuin
song song vdi mat dp. Chuyén vi cia ddu do dich chuyén theo phuong phap tuven

vl mat ap.

béE loai rir
anh hudng cua 1
cde yéu to khac
trong chi tiét,

=

chi tiét can dat

R - 2
irén ban dicu ___/ A
chinh durae. '

Khi do, cdn

diéu chinh chi W@JW 7

(¢t suo cho Phugng vét gio cong
mat phing 0"

song song vdi I I 1 1 \ a
[

D .’ I
mat .. phing I I oL
chuin. Mat |
phing “0" <6 : I I o I b
thé duoc  tao a) b) ¢)
thanh bd&i 3
hoac * 4 diém

Hinh 2-40.

ciach xa nhau
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nhat trén bé mat thue. Khi dic¢u chinh trudge khi do, ¢dn chinh chi tiét sao cho chi thi
cua dung cu do sau Khi rd theo mat chuin MC s¢ ¢ ¢hi s¢ do tai 2 hay 4 diem tren
bang nhau d¢ mat phang 07 song song vdi mat phing chuan MC. Hinh 2-40 mo G

neuven tac Jdo do phing.

Khi chi tict ¢& beomidt Khong gui Tudt. Jo chinh sdc coa phép do phu thuae vao
so diem do.

Khi hé mat chi U&E co vat gia cong theo qui ludt. sa didm do oo the gidm di.
Thong thudng vice do duge di theo timge tuyén nhur hinh 2-40. Trong mdi tuven i <0

cOChi ThT XL, X Kot quit do do phang <& duge tinh L

EFE = muax x - min A

Hrax
trong do:
i, k - 1&n tuyén ri.

Vi chi ¢ 1o, nang, ngudi ta lap he do sao cho ¢6 the chinh cho mat phang

trueit chudn song song vai mat phing “07 cia chi 1iét di ¢a dinh.

Vi cae mat phang dan hudng nhe mat phing d¢€ din trugt ban xe dao. ban do.
ngudi ta ding phuong phap do bang ong nhom ty chuan nhu hinh 2-41 mo . Trong
dé gid guong dirge gin trén Xeotrrgt, xeo trugt rie trén be mat Jdo. (‘ing nhom droe
di¢u chinh 0" vdi phuong
phap tuyen cua mat Jdo, kKhi

do mat guong vudng pdc

Vol quang truc. Anh ot
kinh chuin KC, vi KC.

trimg nhau. Khi guong di

tract trén bé mar do, do
mat chi 1i¢1 khong phing
cwng s¢ dao dong  theo
phuong phdp llll)’C‘I‘l vl mat
do. girong s& xoay dt goc o
(thco i phuong vy va

phuong 7). Anh clia KC, vi

KC. lech nhau theo cad hai

phuonge A, va A Do duge

A, v AL ¢o thé xdc dinh
duge do khong  thang  va

khong phing cla bé mit

Hinh 2-41.
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do.

V&i cac mat phang d6 nhin va d chinh xdc cao ngudi ta ding ban phing son»
song d¢ kiém tra. Phuong phidp nay dua trén nguyén tic giao thoa qua bin mong
hinh ném tao bai bé mat kiém tra vd bé mat ban phing. Dém s van giao thoa hicn
len khong ké van mép ¢é thé tinh duge do phang:

EFE - n
-

trong da:
n - 80 van cing mol mau;
A - bude sdng dnh sdng quan sat.

Thuong quan sdt dudi dnh sdng tring, ¢6 thé ldy gdn ding A = 0.6 .

2.6.2. Phuong phap do thdng sd sai s vi tri tuong ddi

Nhom cdc thong s6 qui dinh sai s0 vi tri twong d6i gita cdac mat, ¢ic dudng

duge néu trong tigu chuan TCVN-11-74 g6m céc thong s6 ghi trong bang 2-3.

Bang 2-3

1t | Tencacthengss | Kymeu | viettt |

1 B8 song song i . EPA o

2 £8 vudng goc L EPR |

3 P6 d@dng tam @ EPC

4 D06 dao budng tam ECR

5 D4 dao hudng truc / ECA

6 Bé dao hudng tam toan phan /) ECTR

7 B6 ddo hudng truc toan phéan ECTA

8 D6 ds&i xing + EPS

9 Do xuyén tam X EPX

10 Sai léch gbe nghiéng Z EPN

Sai 8@ vi tri la su osai khde gitra vi (i cde b mat thue va vi tri danh nghia cia

Hinh 2-42 mo ta cdce loai sai s vi tri, cach Ky hiéu va giai thich v¢ cac chi ticu

qui dinh.

Lh
th
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Trén ban vé

Trong yéu cau k§ thuat

=

=

D0 khong tru bé mat A khdng 16n han
0,01t mm

[6.57]

——

O

N Jr

NA

D6 khéng tru mat A khong qua 0,01
mm. B tron kadng quéa 0,001

=)

B6& tron mat ¢on khong qué 0,01
= a,01
_— U I e
Al
Sai léch profin tiét dién truc mat A
khdng qua 0,09 mm
; A
DS phing mat A kndng qua 0,02 rm |
A .
a.r
" [o.05/100

!_V =

!

:
1
1
D6 thang dudng A khang qua G, 1 mm |
trén toan chiéu dai khéng qua 0,05 !
trén chiéu dan 100 mm Ji

Hinh 2-42.



Ky hiéu

Trén ban vé

Trong yéu cau ky thuét

S

#1OHA 8
|
4
A yILEER B¢ song song dugng tam 18 B va
: duang tam 16 A khong qua 0,1 mm.
D6 nghiéng truc khéng qua 0,25 mm
[#

//

gz, %

VEITERIFIITi)

[— —

£6 song song dusng tam 18 va mat A
khéng qua 0,01 mm

{1]e.01]

1287

8

T [ A
1 A4
_$ =
1 FALILIIIIS?.

D% vubdng goc duang tam 16 B va
dudng tadm 15 A khong qua 0,04 mm

%

—

/ +_‘- T A 8
(4] .
9 dao mat dau B so véi mat tru A
khdng qua 0,1 mm trén dudng kinh 50
mm
0.08 A
© 77

p—
A
s
lhsard),
Bé ddng tam clia i& B so vai 16 A
khéng qua 0,08 mm

A B

o =

D6 déng tam cla cac 18 vdi truc

chung khéng qua 0,01 mm

Hinh 2-42 (ti€p theo).

57



Ky hiéu Trén ban vé Trong yéu cau ky thuét

B dao hudng kinh cla mat tru B, C véi
truc 18 A khdng qua 0,01 mm

‘ Bé d8i xUng cla ha mat Bvéitruc b A
1 khéng qua 0,04 mm |

T

8 X|0.06] A

D5 xuyén tam hai 15 khang qua 6,08 mm

Hinh 2-42 (ti€p theo)

2.6.2.1. Do do song song

b song song duge dinh nghia 1 sai 1geh khodng cich 16n nhdt gita har yeu 16
(dutmg hay mat) do trén chi¢a dii chuan kidm tra. '

o song song gifta cde mal phang, mat phing véi dudne 1am 16, tam true hoac
gifra cde duong vai nhau thudng duge do theo phuong phdap ra hoac do diém trén
chid¢u dai chuan quy dinh trude.

Do song song ghi trong chi ticu k¥ thuat thudng duge cho ¢6 thir nguyen do dai
la milimer. Thuong cd thé ding cic dung cu do do dai van nang d¢ do. Khi do. dung
cu do duge dén trugt theo yéu (6 chuan, dio do ri trén yCu 16 do. Do chinh xdc cla

phép do phu thuge vio do chinh xdc dan traot chuin,

Khi d& song song cho phép trén tirng chi¢u dai chuan, & cde ma do lan, ngudi
ta ¢ thé chuyén né sang dang tang goéc nghiéng gilta hai mat. Khi d6 ¢6 the dung
dung cu Jdo chuyen dung nhu mive Ky thudt, nivo do gdée nhdo, nham ddnh gid do

song song qua gac nghiéng giira hat mat.

Hinh 2-473 mo ti phuong phap do 0 song songe gifra cie véu 10,

SH]



Hinh 2-42 a: do do
sofg sone cua har mae |
va 3 vdi 16 2. Khi 16 2

nho khong thé dua dung

cu do vao ra trong 16

ngudi ta bién tam 10 4 PR Z g

Mat chuén Mit chugn

thanh tam 1truc  bing
: - < a) Mc c) M

cich léng true chudn 2

vao 16, Cac vit chinh 4

diung d¢ diéu chinh cho

2 song song vdr mat
truot chuan MC. Ra 1dn

M@t chudn
MC

gt chuyén dai do trén
mat 1 va 3 theo mat b)
it chuan MC. Sai 1

lech Lo nhal sau mai

tuyén ra cho ta do song . ,
¥ Maf chuan
Lo | MC

song cua mat Kiém tra
so vai MC, duoc xem 1a
do song song cla nd vdi

16 2.

Hinh 2-43 b: do do
song song cua  dudng d)
tam 16 vai mat day. Khi
16 ¢hi tét kha 1on, vice Hinh 2-43.
ding truc chuin s¢ kho
khan. Ngudai ta thuong ding them cdace bac 16t ¢6 duong kinh trong phit hop vdi true
chudn pho thong, dudng kinh ngoai ché tao theo do chinh xdc sian phim sao cho khi

thue hién maoi Eip vén 18 ¢in do s¢ cho khe hdév 1ap nho, khong gay sai 86 do ding k&,

Hinh 2-42 ¢: do do song song ctia ¢ bién truc khuyu véi hai o6 true chinh. Hai
¢0 true chinh dinh tam trén hai khéi V ngdn ¢6 1am V song sopg v MC. Diu do i
trén mat tru ¢d bién theo MC. Sai I¢ch san khi ra tir | dén 2 cho ta d6 song song cia

¢ bign so vdi ¢ truc chinh.

Hinh 2-43 d: do 40 song song cla hai 16 tay bién. Viée do duge tién hianh trén
hai phuong vudng gée vai nhau, Khi do can bién tam 16 thanh tam tryc. Piéu chinh
cho true mang yé€u 16 chuin song song vt mat chuan MC, didu do thire hién chuyén
dong ra trén y&éu 16 do theo chidu dai chudn quy dinh. Sai léch chi thi sau mdi tuyén

ra ¢ho ta do song song cla hai yéu 16 theo phuong do tuong tng.
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Hinh 2-44 [t s d6 do do song song cla vai true vai miat dau. Trong 36 hinh
2-44 a la su do do cho twrong hop dong dung cu cam tay hoae do rén cde gd do
mdém. Dung cu tu dinh chudn tren mat B, K& qui do theo sg da do hai ticp diém dal

dd chinh xdc cao,

Y

: i 8
j: %\ P'_’/ll .\i 5
! -
T TP |
; | %
a) b) <)

Hinh 2-44.

Hinh 2-44 b la phuong dn do tot, 6n dinh, thudng dianh cho vice do do song

song caa cdc mat ¢d di¢n tich nho, do¢ phing o1,

Hinh 2-44 ¢ a phuang an tuong (v phuong dan a, ding cho gd do dé ban o dicm

chuin do ¢d dinh. diing do cac mat ¢6 do phing (61,
2.6.2.2. Do dd vuing goc

bo d¢ vuong pde duge dinh nghia [ sai [ech gdc gitta hal yeu 10 (dudmg thing

hay mat phing) so vdi g6c vauong.

B vuong poo giaa cac mat, gitta dudng v mal, pita cac duong var nhau
thudmg duge do bang phuong phip ri. Khic vai truong hop do do song song, khi do
do vuong pde fuon luon cin ¢6 chuyén dong ra trugt chudn phai vuong gdc vai mii
chudn MC. D¢ chinh ade cua ke qua do it phy thude vio do vaong gée cta chuyén
dong ra vdi MC. Hinh 2-45 ma ti phuong phdp do d¢ vuong pcée clia yéu 10,

Hinh 2-45a do do vuong gde cia dudng 1am 16 véi cde mat phing, Khi do, wvue
chudn 2 duge Iong vao chi U6l Ding cdce vit didu chinh cho mat | song song vai
MC, chuyén dong do di trugt trén phuong vuong géc MC. Sai lech gitra x,, X, do

trén chiéu dai chudn kiém tra cho ta O vuong goc gitra 2 va 1.
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Tuong tr ¢6 thé thye hién phép do theo hudng chinh cho x, = x, lam cho 2
vuong pde MC 161 do do song song pifta | via MC. K&l qua do nay cho ta do vuor:
poc gita | va 2.

Hinh 2-45 b: do d) vuong gde gira hai dudng tadm 16 v3i nhau.

Hinh 2-45 ¢: do dO vuong gde giita ban may va tru ditng.

]

¢8

- .

oA
Y Y 7

) a

PA

™
X
#J

Hinh 2-45.
Hinh 2-45 d diing kiém tra do vu()ﬁg g6 gilta hai 16 nho bing calip. Trong d6
@A va OB 14 hai truc chuan. Trén QA ngudi ta tao ra mot 18 ¢d kich thude:
a=OB +EsB + A,
b = OB +EsB + 4,
trong dé:
®B - kich thude danh nghia clia 16 B;
A, - dd vudng pace cho phép;

A, - 0 xuyén tAm cho phép.

6l



2.6.2.3. Do sai téch gioc nghieng

Sai lech g6 nghicng Ta sat 1ech goce gilta dudmg thing hay mat phang so i
dudng thang hay mat phing chuan cho trude.

Thong thudmg sai lech gde nghicng vé
bin chél thong s8, no duoe qui nap vé do
*song song. Phuong mait phang hay duimg
thing chudn thudmy duge hicu 12 phuong

nim ngang hay phuong thing ding.

Chang han goc nghiéng cla ban may
vdi phuong ndm ngang, goc nghiéng gita
hai true...

D¢ do goe nghicng cua mat phing so
vi¥i phuong ndm ngang, thudmg ngudi ta
ding nivo k§ thuat hay nive do géc nho.
Y&u 16 nhay clda nivo 13 mat dng nhd mang
bet nude nhur hinh 2-46. 6ng nivo duge

gan trong phuong ndm ngang thi bot nude

nam tring dicm “07. Khi dat nivo trén mat
phang nghi¢ng vi¥i phuong nam ngang, hot Hinh 2-46.
nre ¢ chuyén dich mat doan L (doc hing
SO vach cus nivod Co thd tinh duge gae nghicng quan ha v chuycn i
L=l

Thuong goc nghiéng cho theo (i 0 tang goe nghiéng. T tri <6 tang ¢4 1hE 1inh
ra chuyon vi iome e caa |

Ngudi ta ¢d the thye hi¢n cde eo cau khuéeh dai chuyén vi hode cic phuong
phéap quan tric khdc nhau dé dat duge do chinh xdc khac nhau. Hinh 2-47 1 ket cau
nivo té vi.

Kht bot nudGe cva nivo 3 hi léch di, ngudi ta van panme 2 sao cho bol nude e

v& vi tri . Chuyén vi cua ddu panme duge doc theo tang goc lech, mdi vach panme
ttng vai 0,00 mm/ 1 o

Hinh 2-48 mo td phuong phap do sai [éch gée nghiéng gilra hai truc: gid trug
duge dinh (dm trén @A var 4 hice 1o do. Bace (o do thi nam dac tren mat chuan MC
song song vdi tam @A, Dich chuyén he do di chuyén doe true. Sai 1éch chi thi tren

chi¢u dai chudn Ki¢m tra cho ta sai 1¢ch gde nghicng giita hai truc.
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N¢&u dat bace dinh vi thit nam
tren chinh @B, sai 1¢ch chi thi giita
hai dicm do trén chidu dii chuidn s¢

cho ta hai lan sai léch gde nghiéng

2.6.2.4. Po do dong tam va do
ddo huwong tam

by dong tam 1a khedng cdch
1dn nhit gitta tam cua mat cin duge
do va tam duge ding lam yéu 10
chuan, do 1rén chidu dai chudn

kKicm fra.

Tam ctha mot mat 1a dudng tam

- @
@ 3
Hinh 2-47.
il
®8
: N

Hinh 2-48.

61 xing cta cde dicm luomy Gng rén bE mat. Bai vay cde true ¢ ¢ dicn tam

gide, ur gide, da gide dcu hode o6 UET dién 1rdon déu ¢ the 16n G khal niém do

dong tam.

Trong trudng hgp cde true ¢6 it dign tron, chi tiél ¢d (hé quay quanh duomg

tdm, npudi ta dang khai niém do ddo, do 1a sai léch khoidng cdch 1dn nhil caa tam

ti¢t di¢n thue cia bé mat chi L& do so véi tam 16 dién quay quanh true chuin, do

trén phuong vuodng gdéc vor truc quay.

Do &6 chi tién hanh do d¢ dong tam khi 1i¢1 dien chi it khong tron. Va nai

chung khong thé thue hicn chuyén dong quay quanh tam duge. Cic truimg hop cho
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phép ¢é thé quay quanh tam, ngudi ta diing phuong phip do do ddo. so do do don
gian hon, c¢hi 86 do phit hien {d d0 dio 16n gap hai Kin d) dong tam 14t nhicn kot

qua do s¢& chinh xdc hon.

Xin |X2a | Xos X2p |Xi8 Xic | Xze Xop | X2p Xip

A A Ll
MC
Hinh 2-49.

Hinh 2-49 mo i phuong phap do dd dong tam cua hai vau khép 1y hop., Trude

hét cin kidm tra do dong 1am gitra A v B; C va D.

A IR "'x.‘\t\_l'\;.\+>‘:.\|

oA ) 9 ‘

= 0 < \

A ( I}‘-m * Xap
By ™ - | kN

Sau khi Ay, v A, 1t Khong ddng k¢ so v sal s6 do dong (rue cho phep g
B va C, ta ¢ d0 dong tam B/C:

w tXan X +Xz('[
2 2

Hinh 2-50 mo i phuong phap do do dong true caa then didn vai bac truol.

Do dong tam duge xdc dinh teong (i nhie hinh 2-49 (rén ci hai phuong x v v
Do dong 1am cua A va B sé e
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Hinh 2-50.

Khi mot trong hai y€u t6 xét do déng tam c6 thé quay quanh tam ngudti ta diing
s d6 do dg ddo. Hinh 2-51 mo 12 sg d6 do dd ddng truc gimra hai 16 A va B. Bic¢n
tam 18 thanh tam truc nho hai true chudn A vd B. Truc chudn A mang h¢ do quay

ApL i,

Hinh 2-51.

quanh tam A.

.

Pau do rd lHen tye tren mot 1c dicn vudng gde vai true. Sai 1¢éch chi thi Ian
nhdt va nho nhdt sau | vdng quay chinh 14 sai léch giira khodng cédch lon nhit va
nhd nhit 1 cdc diém trén tiél dién do & truc B 181 dudng tam quay, do chinh [a do -

dio hudng tam giira hai true, bing hai lan do dong tam cia A va B.
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ECR = Xinex™ i
bo theo so dé do 2-51 nhanh ¢héng. chinh xde. Ga do tr chuan (rén chi 1icl,
Khong cin ¢d cae mit chuan trung gian. So do do nay it thuain Lei kKhi cin do do
dong tam cua chi L& 1on va nang.
Hinh 2-52 mo td phuong phdp do 3O dao hudng tam cda cde mat trén cing chi

ST

A c
N 8 I [
A
) A o N CCAANNANYAN |
—-h-__._._____._.,.__.._*e_
. N\ / | NS NN
TITITIRITT T TTT T TR
E d)
c)
Minh 2-52.

Hinh 2-52 a) dung do d¢ dao hudng tam cia 18 true chinh d¢ lip mam cap vdi
hai ¢ true diing Lip 0 bi, dai dig¢n cho tam quay cla true chinh.

Hinh 2-52 b): so dd twong oy, nhung y&u o do La 16 con de tap diu kop dan hoi,

Hinh 2-52 ¢): do do dao gitta mat B vdi o true A, C.

Hinh 2-52 d): do do ddo gira mat ngoidi B va mat & A, Chi Gét duge dinh vi 5
bic tr do trén true con ¢é d6 con nhd va mang chi i€l cing quay, thie hién chuyén
ddng do.

Khi do d0 dao hudng tam, k¢t qua do luon luon bao gdm ¢ dO tron cua Licl
dien do vi dd cong true cta chi i€l Vi the can dat khau do ¢O dio hudng tam sau
khi da ki¢m tra d¢ tron va dg cong tree cta chi @t va d¢ gidm thi¢u dnh huong cia

da cong truc cin dat diém do gdn chuin nhat,
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2.6.2.5. Do do ddo hudng truc

ba dio hudng true 1 chi tiéu thuong ghi cho madt diu chi GEL Vi the con goi la

da ddo miat dau.

O dao hudng trye duoe dinh nghta la hica gitra Khoang ¢dch 1dn nhat va nho

nhat ké tir 1iét di¢n thye ctia mar do dén mat phing vudng gdée vai true chudn.

Hinh 2-53 a so d6 do d6 dao hudng truc. Trong d6 chi tiét duoe dinh vi 5 bac
(r do. Truc chudn 1d truc cia mit try ngoai iép, dinh vi 4 bac wr do trén hai khai V
ngin. Tuy theo phuong phap chon diém dinh vi thit nam ma k&t qua do duge o6 khiic
nhatt.

‘ A 24
3 /E'fﬂ hey 1
L 5 U s
| P
7 /\—E\ :
!/ -
H 3 1

Hinh 2-53.

Trong hinh 2-53, truong hgp a), ding mot mat phang vuong gde vdi true d¢
chang di chuyén doe trye, sai 1ech ¢hi thi sau mot vong quay cho ta k&t qua do do
dio. O so 36 do nay, chit lugng bé mal 3 1iép xic vai yéu 10 dinh vi khong dinh

hudng dén k&t qua do.

Truong hgp hinh 2-53 b), chong di chuyen dec true bing mot 1y didm dat tai
tam chi 1idt K& qua do duge tri 8 do dao. Dicm dat 1y didm nay khong phai khi

nao cing dat duge.

Truomg hgp hinh 2-53 ¢). chang di chuyén doc true bang mot vy dicm dat iren
ciing bdn Kinh kiem ra vai diu do tren mat dau cdn do, KEt qua do cho hai Lin Jo

dio. C6 thé thdy phuong an ¢ dat do chinh xic do cao nhat.

Khai ni¢m do dao mat ddu chi ¢ thé 16n tai khi chi GE1 quay quanh true cta
né. Chi icu nay cdn ki¢m tra khi mat dau chi Gét B mot mat Lom vice vil trong gud
trinh 1am vice chi i quay guanh true cia nd. SG di o do ddo mat dau vi mat diu
khong vuong gée vidi true quay cia chi Ut Tri 8¢ do dao phan dnh hai Lin e so do

vuong goe cla mit dau vdi true quay.
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Hinh 2-54 1 sa dd do do dio cua
mat dau so vdi dudng tam 16, O so dd

a chi uét duge dinh vi trén true con.

Chi thich hop v&i chi tiét nhd, mién 4|l
han tan cha 1 bé, nang sudt do thap. 7

pham . " o Z A e
So dé b 12 s d6 do do dao mat diu so —
v&i tdm 16 bang cdc chuyen doi do

khong 1i¢p xdc, thich hop véi foai sén
pham c¢o 16 chinh xdce, d¢ phan tan a)
khong han ché, dd chinh xdc va nang

sudt do cao, gd dat don gian.
2.6.2.6. Do do xuyén tam

B¢ xuyen 1am gifra hai truce, giira

..truc va mat phing 13 khoang cdch nho

nhit giita chiing khi chiing giaso nhau.
Hinh 2-55 mo td phuong phép do
do xuyén tam cia dudng tam hai 16 A Hinh 2-54.
vi B trén v6 hop. Bién ram hai 10
thanh tam truc nho ong viio 16 true chudn bing kich thude 16 trén vo hop nhu kinh

2-55 a. Tai vi trf giao nhau cta hai 18, tién hanh do cédc i s theo so do hinh 2-55b.

X3

TITITTTTR T 777140 //K//

Mc
b)

Hinh 2-55.

Po xuyén tam duge tinh bang:

XpHXa Xy +X,|

A =
2 2

A

Khi khong déng thoi do duge ¢d X,, X,, X;, X, ta ¢d thé do mot trong hai s6
trong cap:
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hoac:

Hinh 2-56 14 so d6 do do
xuycn tam cua mat culit v tam
don bay trong co ciiu truyén.
t>on bay duge dinh vi trén trug
quay @,. Dung vit chinh cho mat
A song song vidi MCL Do duge

11 8O X, X4 Xat

X, +X;

Xon — 5

Ay =Xy ~Xon Hinh 2-56.
2.6.2.7. Do do daéi xitng
Do d6i xdng I sai léch gifta cde mat cdn xde dinh vé mat phang hay dudng
thing déi xing clia y¢u td chuan.

Thang thudmg cde mit phing hay dudng thang ding lam tam d&i xtdng 1a mat do

hav durding do. chiang han mat phang qua true, dudmg (rue
Trong thuce t¢, khi gdp y&u 168 chudn la mat do cdn phai chuycn ra min thuc.

Hinh 2-57 [a so d6 do 4o d6i xdng cua hai mat bén vai tam 16, Chi tidt duge ga
trén true chudn ¢d do ¢on nhd va duge dinh vi nhu hinh vE, Do & vi trf 1 duge kich
thude a, dao 1807 do & vi tri 1 duge kich thude b. PO dSi xting 12 sai léch giira a va
b:

A :!ufh’

X

Trong thye t&€ khong cdn quan tam dén kich thude thue clia a vii b ma chi cdn

lay sai léch chi thi x; va x,; sau hai 1an do:
Ay :l"l Axll‘

Hinh 2-58 mo td sg d6 do do d8i xitng cia mit bén rang then hoa véi tam.
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Hinh 2-57.

Cic so d6 2-58 a, b diing khi then hoa dinh vi theo vong dinh, so d0 2-58 ¢
ding khi then hea dinh vi theo vong chin, Do doi ximg ddnh gid bing sai 1¢ch cla

a, b hay sai léch chi thi x; va x;; dng vdi hai lan do.

T

—
O
-
1
a)
©
I
A
>\ b

Hinh 2-58.
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Trudng hop hinh 2-58 e dung cho céc truong hgp then din dinh vi (rén vong

dinh vai so rang bat ky. Goe V la a dirge tinh bing:

360"

Z

o= 180" -

Sai l¢ch chi thi sau hai vi tri do tai A va B ddo nhau 180" duoc tri s6 doi xting.
Trong d6 luc kep P nhdm cho chi ti¢t tu lya theo bac dinh vi thit nam.

Trudmg hop hinh 2-58 d) ding cho truong hop then hoa ¢é sd rang bdt ky va
khong phu thude vong dinh vi cla then hoa.

2.7. PHUONG PHAP BO CAC THONG SO CUA CHI TIET REN
Ren th mot chi tidt Lip ghép quan trong. né con duge dimg dé thue hién cic
truyén dong chinh xdc, thuc hién cdc chuyén vi diéu chinh nho.

B¢ dat duge tinh doi 1an trong lip ghép, viée kiém tra cdc thong s6 1ap ghép ren
13 rit cdn thiét. Kich thude 1dp ghép clia mdi ghép ren fa dudng kinh trung binh biéu
kién. Kich thudc nay cd quan hé vdi cde thong s6 ¢ ban cha chi tiét ren. V@i ren
mét [ ren pho thong thi:

D, =d, +1,732f, +0,3p12a—

(rong Jo
I, - lrgng bit hudng kinh do sai s6 budc;
f. - lugng bl hudng kinh do sai s8 gé¢ nira profin;
p - budc ren.

DE kidm tra chi tidt ren, thong thuong ngudi ta dung phuong phédp ki¢m tra tong
hyp bang ca lip. Vdi cédc chi ti¢t ren chinh xdc, khi nghién ciu ¢40 chinh xdc gia
cong, lap ban ve theo mau... nhat thi¢l phii do cde thong sO ¢o ban cua ren doé la

dudng kinh trung binh d., bude ren P vit p6e nita ren o/2.
2.7.1. Do dudng kinh trung binh cla ren

1. Po bdng diu do phu

Tuy theo pham vi kich thude, dac biét 1a bude ren, pée ren, ngudi ta ché tao ra

cac ¢ap dau do phu, mot didu ¢on va mot ddu mang ranh V, sao chép lai hinh anh
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ranh ren v rang ren. Khi doo diau do dang riang ren s& khdp vdi vinh ren. con diu do
dang rinh ren chup vao rang ren do. Khi do ngudi ta chon cip diu do phu theo dang

ren cd e o vi bude pho hop.

Hinh 2-59 a mo 14 phuong
phip do dudmg kinh trung binh
ren bing diu do phu, Cap ddu
do phu duge lap vio cde dau do
dang hai GEp dicm nhu panme,

may do chiéu din, optimel...

Thong thuong, dung cu  do
duge chinh “07 vai cir di kém
trong hop daw do nhir hinh

5-29b.

Phuong phip do nay chi

ding vdi cac ren 6 profin dai

xing. PO chinh sde khi do phu

thuge vio do ddéi xdng ciia

profin ring cing nhu d¢ doi

Xing gitrta cdc md do phu. Khi
do so sanh vai cit, dO chinh xdc Hinh 2-59.

do s& cao hon.

2. Do bdng day do

Vi¢e do ren hiing day do nhdm bién viée do kich thude d, cua mat ren thinh
vice do kich thude thang thong thudng. Trén cde dung ¢y vi mdy do chicu dii co
the¢ lip cdc ga do diay d¢ do duong kinh trung binh ren. Cic day do ¢d dudmg Kinh

chinh xdc, ghi 16 trén gid day d¢ biét khi chon day vir khi tinh kich thude.

CS the do d, theo cde kicu nhu hinh 2-60 mo ta. Phd bicn nhit 1a phuong phip

ba ddy. Kl d¢ta cd quan he:

1 o
+—-peotg—
2

dy =M -dl 1 +

sin

Vi ren met, o= 607 10 coe
d, =M - 3d + 0,866

V& ren khong dai xing:



B-v

cos T -

b cosPeosy

Gin B+y sin(B +7v)
2

d, =M~d 1+

Trong cdc cong thac irén, p 1 tri s6 bude ren, B va vy 13 péc nira profin (1di vi
phili.
bé tang 1o chinh xdc khi do, 1idp dicm cua day do nén nam quanh dudng trung

binh, do do dudong kinh day duge chgn bang:

d= P
2cos ¢
2
d
d
d
N
B _
v 7 -
[
[
Hinh 2-60.

3. Do theo phuong phap chiéu hinh

o ren theo phuong phdp chiéu hinh duge thue hién trén cde may do kicu hicn
vi vl chiéu hinh nhu trén cdc loai kinh hién vi dung cu, hién vi van nang, mdy chicu
hinh. Viéc do d, duge tién hanh ciing mot Ldn véi do gée ren va do bude ren.

Hinh 2-61 mo 14 so d6 do ren trén kinh hién vi chidu hinh. Chi tiét duwge 24 trén
ban lam vi¢e cua may. Anh chi tiét duge khuéch dai trén ticu dién cta thi kinh 1a
ti€t dign qua truc caa chi Gét.

Mal ren 1a mot mat khong gian ¢é gée nang cua dudng ren vit o, ¢ dnh cua
chi tiét dung 1a anh cia tiét dién qua (ruc, ddu hién vi phdai nghiéng di goc o de
ngam diing vao tié1 dién chinh. Cac y€u tJ co ban cha ren phdi duge do trén Lict

di¢n qua tuc cua ren.
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Hinh 2-61.

Khi do d., ngudi ta thue hién ngdm chuan cho tadm vach chudn triing mép inh
ldn lugt trén hai sudn rang d6i dién. Vach chudn dich chuyén theo phudng vuong
g6¢ vai truc ren. Tri $6 toa dO ngdm chudn duge doc trén thude toa do ngang cla
méy. Hi¢u hai tri s0 cho ta duong kinh d, cua ren.

Do nhiéu Iy do, dnh cla cic sudn ren khong 1o nét chang han do gée nghicng,
do do nhin cha suon ring. do danh sdng bi nhicu... hodc do sudn rang qud ngan. viee
ngiam chuan kém chinh xdc. D¢ nang cav do chinh xdc ngdm chudn. ngadd 1o dimy
cde gd dao do. Dao do ¢6 ¢iiu tao nhu hinh 2-61 b, Bicu chinh cho dao do idp xdc
v sudm rang. Viee ngam chudn duge thue hién va&i vach chuiin khac tren dao song
song vai ludi dao va cach mot khoang 1. Sai s¢ do khi ngdm chuan hing dao do 8d.,
béng:

&d, = 20
.o
$in -

Vi 81 14 sai s0 khic vach clia khoang 1.

Sai s do d, con phu thude vio bude va gde ren nha hinh 2-30 mo ta:

05
6d: = ((Spn - Spr )C“[ gE * ’ 82
i hilgRed

(v - 8p).Ar

-
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trong Ja:
Sp,, vt Op, - sai 5O bude tich Tuy do theo sudm (rdl va sudm phai:
Sy va 0B - sai 80 gOc nora profin trdi va phii.
Ar - khoing cdch tIr didm ngdm chiin t§i duong trung binh 1y thuydl.

D¢ (rinh danh hudng cua sai s0 goe ta moon diém ngam chudn nam trén duong
trung binh. Mudn diéu chinh cho Ar — 0 il khé khan. Ta o thé bang thi thuat do
nhu hinh 2-62: do d’, didm ngdm A trén dudmg d, vi d”, diém D ngdm dudi dudmg

d, trong kél qua trung binh ctia hai lan do:

dl 4 d?
d: —— o
2
s¢ khong ¢d dnh hudng cua sai s3 goc.

D¢ trdnh anh huadng cha sal <6 do phuang do khong vuong gde v true ren,
ngudi la do hai kich thude xudt phat tir hat suon ring khac 1en ds, v d,,. Trong RE

qua do:

(L - dll +d]lr
- )

P

sai 50 do do phuong do st duge loai bo.

&
€155 k
AAVAY g%, i
A = _j‘F'NJ. LY
g \
- \74

dr

Hinh 2-62.

2.7.2. Do gbc nira profin ren

Profin thuc cia ren va vi tri twong d6i ciia né vdi dudng tam xdc dinh bdi sal so
g6¢ nira profin. Sai s§ gde nira profin chi y&u do gée dao cit, gd dao khong vuong

gdc vdi dudng tam chi tiél, dao bi mon khong déu gay ra. Boi vay sai s3 gée mra



profin dic tring cho hinh dang vi vi tri tuong doi clta profin rang véi true tam. NEu
B =+ = a/2 1hi prolin rang ¢an, phin gidc gdéc dinh ren vuong goc vidi true tam., Sai

sO poc nua profin duge tinh bang:

Sy = %QB[}Q +13v))

Tuy theo kich thude v mire do chinh xdce cua chi tidt ren mia ta ¢ céce phurang
phip do goc khie nhau. Thong thudng gée ren duge do theo phuong phép chi¢u hinh
trén kinh hién vi dung cu trong cing mot lan vai do d,. Khi chi &t ren 10n ¢6 thé
diing thude géc ca khi, thude gée quang hoc hoac g do dung thude sin dé do. Hinh
2-62 1a s 46 do goce nira profin ren. Phuong chudn 1a phuong vuong goc vai dudmg
taim ren. Viéc do goc duge thue hién nhd thi kinh do géce nhu hinh 2-11 mo ti. D¢
nang cao do chinh xdc ngdm chuin ngudi ta ciing ding 24 ¢6 dao d¢ do. B¢ kha anh
hudng sai s6 do géc nghiéng cha mat phing qua truc véi phuong ndm ngang cin do
han nita gée nhae hinh 2-63:

B:%(& +B:); Y*';'(VI“FYZ)

Hinh 2-64 [4 so d6 do gdoe nta profin ren khi ren ¢ kich thude 1om. ren truyen

dong ¢ do chinh xdc cao hoac cacren khong doi xing.

LI

\V/

Hinh 2-63. Hinh 2-64.

2.7.3. Do budc ren

Sai léch budce ren danh gid chi tiéu dong hoc cia chi tiél. Bude ren 1a mdt trong
ba chi ti¢u ¢o ban tham gia vao kich thude 18p ghép. Vi viy, vice do bude ren ciing
nhu sai I¢ch duomg vit la rdat quan trong, dac biét 1a A6t véi calip ren, dung cu cil

ren, ren do, ren diéu chinh t€ vi, ren vitme ...
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o bude ren thuong degu thye hi¢n theo phuong phip do gidn doan tirng bude
[¢ hoac bude tich luy dé xdc dinh sai 1éch budce. Viée do bude gidn doan ¢é the thuc
hien nhd cdce dung cu do bude chuyén diing hojde do theo phuang phip chidu hin:
ciing mot lin khi do d, va o/2 trén kinh hién vi dung cu, may chiéu hinh...

Khi ¢dn kiem tra cde ren do, ren diéu chinh va ren vit me guan trong, npudi (a
thue hign do lién tue, goi o do sai [ech duong vit, Sai 1¢ch dudmg vit thuome dow

do sau mol vong quay hode trén toan hanh trinh lam vigce.
1. Do theo phuong phdp chiéu hinh

Anh chi L& duge tao 1en man anh Ta (¢l dien qua true ren. Chi GEt duve dinh vi
sa0 cho phurong true ren song song vai phirong dich chuven cda bin do. Khi do bude
p ngudi ta lan lugt ngdm chudo trén hai suon ring clng (én. Tam vach chuian ding
yen, bin do mang chi 1iét thue hién chuyén vi theo phuong doc truc chi LEL Tri so
toa do cde didm ngam twén swan ring oo the doc duge (rén thude doc dich chuycn
doc cia miy do. BE nang cao dO chinh xic ngdm chuin, ngudi (a ciing ding dao do
nhu hinh 2-65. Trong d6 khodng do L ¢6 thé 1a mdt hodc n bude ren. Khi do bude,
d¢ giam sai s do ngfl‘m chuan v sai s0 tich luy ngudi ta thudme do lién n bude,

chidu dai cia bude s& tinh bang:

P

s

Do chi GE ren gd trén mii tam o the 1d khong song song vai phuang dich
chuyén cia ban may, khi do bude s¢ khong phai Hay do theo phuang irue mi do theo

phuome dich chuyén cua ban do va s gay sal so do.

4

Trug tam ren

Htfé‘ng di chuyén
ban may

Hinh 2-65. Hinh 2-66.
Hinh 2-66 1a sa d6 do nhim khi anh hudng cta sai s nav. Thae hien do bude

tich luy P, trén sudn trdi duge P, v teén sudm phid duge P Trong RS quil trung
hinh:
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s& khong ton 1ai sai s6 do gpoe nghiéng ¢ gay ra.
2. Do sai léch duong vit

C6 (h¢ ticn hanh do sai léch dudng vit sau mdi vong quay bing ddu do géc lap
trén kinh hi¢n vi dung cu van nang nhu hinh 2-67. Ddu do géc ¢ the cho ta chuyén
vi toi thicu 1a 3077, thong thudng 13 timg do mot. Néu ddu do goc quay 2607, sudn
rang ngdm chudn s chuyén di mot bude ren. €6 thé tinh chidu dii chuyen vi 1y
thuyét:

P.c
L=
60
vai @ 1a gbéc quay cia diu
do géc.

Sai I¢ch chuyén vi do

thye theo phuong phip

chidu hinh v&i chuydn vi

. |7Z]
tinh 1a sai 1&ch dutmyg vit V/’/’/’l

trén gde quay cho trude ~ o
0:

Alp =L, - L

viti:

L, - chuytn vi do

thue  sau poc
quay .

L - chuyén vi tinh

tuong wng vii .

Khi phai kiém tra sai Hinh 2-67.
lech dudmg vit trén mo
hanh trinh 1én, ngudi ta diing thiét bi do so sdnh ¢6 so d6 nhu hinh 2-68. Trong d6 2
14 true vit miu duge ldp voi banh rang 1. Khi quay truc vit 2 dai 8¢ 3 chuyén vi
mang theo déng ho 5 tao ra chuyén dong miu, truyén dong qua banh rang 1-10 sang
banh ring 9 lam quay truc vit ki¢m tra 8. Truc vil 7 quay cing (8¢ do véi Lrue 2.

Khi true 8 quay, dai oc¢ 7 chuyén vi, dai ¢ gdn v6i thanh 6 tao ra chuyén dong do.
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Thigt bi thue hién so sianh chuyén dong miu v chuyén dong do the hicn qua sur
khong ddéng bo coa 5 va 6. Sai 1¢ch chuyén dong duge chi ra trén dong ho S,

Thone thudmg neudi ta sir dung ciing mot true vit mio dé do so sdnh. BE 1 vl v
gquay dong ho hoac theo ty so truyén dinh trude tuy thuoe do lan cia bude ten do so

vl bude ren miu. ngudi ta diing mat cum hanh ring thay thé d & gidm 1 v 9.

9

/
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8 7 _/

L L 7PN
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Hinh 2-68.

2.8. PHUONG PHAP DO CAC THONG SO BANH RANG

Binh rang id loai cht nict duge dimg rat pho bién trong ky thuat cong nghicp vi
doi song. Na duge ditng Tam bd truyen dong vie 1a thinh phin co bin 1rong cic bo
truyén dong, dac bi¢t L d6i v cde may ciat, oto may kéo, may mov do Jutmg., cic

cu cdu chia do, co ciiu dicu chinh...

Chit ligng bdanh rang quyét dinh d¢ chinh xédc truyén dong mady, 1am dnh hudng
dén do chinh xédce cua sdn pham ciing nhur cac KE quia do duge trén no.

Can o vio cong dung vi nhigm vy cho yCu cua bdnh rang. ngudi w qui dinh

cdce ohi tiéu chat brgng cho banh rang nhu sau:

Mitc chinh x#dc dong hoc.

Mire Taim vice ¢m.

Miic tiép xic,

¢

Muc dd hdé mat bén.
Cac chi ticu chit lugng 1rén 1a cde chi ticu chat lugne 10ong hop.

Trong sdn xudt va nghién ciu cdic thong s& hinh hoc chia binh rang ¢6 anh

hwdmg 130 cde chi tice tong hgp khiic nhau. Vi thd ngoai phuong phiip do cic chi
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tiéu 1éng hap ngudi ta ¢dn cd cde phuong phap do cde chi ticu riéng 1¢ ma nd ¢6 dnh

hudng 131 chat bugng lam viée cua banh rang trong duong vai cdce chi Géu tong hep.

Cac thong 6 do riéng 1¢ d6 duge quy dinh (rong bd thong s6 (rong duong phi trong

hang dudi day.

Ban

g 2-4

B6 thang s& kidm tra mic chinh xac banh rang (TCVN 1067-84)

[_ﬁ Thang sé kidm tra E Ky hiéu dung sal Cap chinh xac

TT Muc chinh xac dong hoc m, <1 m 1

1 F, F, 4.8 3-8 b

2 F F o F, F o 4-6 36

3 Fp * F, 7-8 7-8

4 F, Fon F, Fou 4-8 3-8

5 F. Fo. F, F, 4-8 3-8

8 P . = . 5-8 5-8

7 P Fou F Fon 5-8 5-8

8 . F 9-12 9-12

) F, F, 7-8*

9-12
* DSi vai banh rang quat m, < 1 mm théng sé F,,
** V@i dudng kinh banh rang 1600 mm

. nongs6kémtamuclam viecem )
S p N £ 4-8 38

2 (P fp £ khong xét 3-8

3 (Foor ) 0 f, 4-8 3-8

4 foor T #f, H, 4-8 3-8

5 F f 5-12 5-12

5] o +f, khdng xét 9-12

Théng s6 kiém tra mirc tiép xic o

1 Vét tiép xuc 4-12 3-9

2 (Fowr Ficl +Fpur i 3-12

3 IFper o] Fom khéng néu 3-12

4 F. 4-12 3-12

5 Fe F, khéng néu 3-12 J

2.8.1. Phuong phap kiém tra tong hgp loai &n khdp mot bén

Phuong phéip kiém tra tdng hgp 13 phuong phdp kiém tra sai s6 dong hoc cia

bénh rang trong dicu kién lam vié¢e thue cia né. Trong phuong phap nay banh rang

thire hién an Khép mat bén, gicng dicu kién lam vi¢e thye cua bdnh ring.

80



Sai s0 dong hoc duge qui dinh li sai 86 géc 1on nhdl sau mot vong quay cia

binh rang, khi nd an Khdp mét bén véi bdanh rang man va duge tinh ra do did cung.

£
[%]
>

NN
; 71\ BRI

I

Hinh 2-69. Hinh 2-70.

Hinh 2-69 1a so d6 nguyén tde do sai & dong hoc: banh rang mau | va binh
rang kidm tra 2 ¢d cong thong sd thict k&€, Khi bdnh rang | quay mot pée o, néu
bdnh rang 2 khong ¢d sai 0 thi nd cling quay di moét géc o’ = a. Khi banh rang 2

cd sai so thi o” = o.

Sai $6 dong hoc duoe tinh bing:
F', = R.Aoy

Trong d6 Aa i sai [¢ch gde cua banh rang Ki¢m tra so vai banh rang miu khi

binh ring nay gquay mdt vong.

Trong thue t& vige do F' | theo so d6 do (rén khong dé thue hién duge. Be do
duiree thuan 1gi va chinh xdce ngudi ta ticn hinh khucéch dai tin hi¢u do qua cic bo
truyén, tao ra hai chuyén dong: chuyén d@ng miu viy chuyén dong do. Trong d6
chuyén dong méiu gdm cdc chi 1€ mdu an khdp v6i nhau; chuyén dong do I
chuyén dong gém cde chi i€t an khdp miu an khdp vdi banh rang do. Sai léch cua
hai chuyén dong danh gid mie d¢ sai 1ech truyén dong ciia banh rang do Khi sai sd
clia chi ti¢t mau khong ddéng k¢ so vai chi ¢t do.

C6 thé thue hién cac chuyén dong mau bing cic phuong phiap khac nhau. Hinh
2-70 1a su dé nguyén Lic cia may kiém tra 16ng hdp kicu an khdp mot bén, mi
chuyén dong miu duge thue hién bing cip truyén dong ma sdt. Trong ddé ciap dia ma
sal duiroe thict k& theo dudng kinh vong dn khap cia bdnh rang mau 4 va binh ring

kidm tra 3.
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Khi banh rang 3 khong ¢6 sat so. true 1 mang kim ¢hi 6 va bang ¢hia 5 chuyén
dong dong bo. Sar I¢ch cua har chuyen dong chr va trén bane chita 5 mo o sai ~o

truyén dong cia binh rang 3.
My do diing truyén dong ma sdal lam chuyén dong miu don gian, xich truyén
dong ngan, ré tién nhung ¢d nheoe diém 1dn [a c6 10n i sai s6 do rugl, ngoai ra

phii ¢o e ép gilra hal true. lue nay gy ra saj 3ty 83 truyén khi true bi cong.

1 A 2

1\\ h
RN i !
AN — [
T A7) \ ] |
il // ///// l :,| E;::HO}_.[OH :]!

Nt b

|- [ I
a)
Hinh 2-71.

Hinh 2-71 a li s¢ d6 nguyén Gic cua mdy do sai 86 16ng hogp kicu an khap mot
hén ma chuyén dong miu duge thue hién nhos truyén dong @n khdp banh ring miu 3
vdi hinh rang trung gian 25 con chuvén dong do la truyén dong an khop pitra binl
rang kicm tra | vd hinh rang trung gien 2. Bdnh rang miu ciing thong so thict k&

viti banh rang Kicm tra. Sai-lech gitra hai chuyen dong duyge ehi ra trén bang chia 4.

Hinh 2-71 b la sar dd mdy do ding banh ring trung gian. Tin hicu do duoc dua
vilo bo chuy®n don dicn cam, dua vio may ghi v bo chi thi. Kicu méay dang hinh
rang trung gian ¢o vu didm 1o kich thude nho gon, dim bao trayen deng Khong co
Lrugt, Rhong o6 Tue Ep gitra han true Lam cong true, khiong dot hadd dica kien T vige
cao (chdng rung, bui...) nha ding bd truyén ma sat. Tuy nhico do khodng cich true
khong diéu chinh dirge nén khong diéu chinh duge ty s truyén; may vin cin nhicu
chi it miu. Mdy chi thich hop khi ding kiém tra foai sin phiam hing Khdi, hang
loat. May Kicu nay thudng ding do banh rang ¢ modun m = 1 + 10 pn, Khodng

cich true A = 100 = 400,

Hinh 2-72 li so d6 nguyén tic cta may do sal 30 tong hop ding don trung gian.

Loai may niy khic phuc duge nhuge dicm cua cdc loai may (rén la so chi tict miu 1



hon, ¢6 1thé thay d6i ty s0 truyén nhd thay doi don trung gian. Mdy thich hgp vai
banh rang san xuil loat nho.

Trong so do, binh rang mu 2 an khdp v banh rang ki¢m tra 3. Chuyeén dong
quay cla cac banh rang duge bién thinh chuyén vi dai cda cic khau 6 va 9 nhdr he
truyén dai ¢ mang khau trugt. BE so sanh hai chuyén dong ngudi ta dimg don trung
gian 7 dé dua chuyén vi vé cing phuong. Tuy theo thong s6 thit k¢ cla hinh rang
méu va banh rang cdn kiém tra. ngudi ta xac dinh duge kich thude cin dicu chinh b
(a2 ¢& dinh), sao cho khi banh rang do khong ¢ sai sa thi khio 8 va 9 chuycén dong

ddng bo.

Lo RR,

Ty
R,.R,

Kich thude ctia b doc duge trén kinh hién vi 10.

[
2 . 2
5 >
7 '\‘1 Tt |
S /
4 114
r HT
|-
3
7 TEvalIE
Ell4 L— 1
b 1o ¢
| 1
2
Hinh 2-72. ‘ Hinh 2-73.

Hinh 2-72 13 s¢ d6 nguyén tic cia may do sai sO tong hgp ding thudce sin.
Trong mdy, 4 i bdanh rang Ki¢m tra, 3 la thanh rang miu. Thude sin s0 | duge gd
vdi gée nghicéng ¢ thich hgp dé phai hgp chuyén dong sao cho khi banh rang quay
mot vong, ¢an s8 9 mang ban (rugt tinh (i¢€n MmOt doan | = . thi con truygt 7 mang
dong ho 6 phai di xudng doan h = n.d,. Muon vay:

nd, .
(p = arctg. = arctg —
L

trong do:
m - modun;
7. - 8O rang;

D - dudmg kinh banh dai.
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Chuyén dong miu [ chuyén vi roi xudng cita con trugt; chuyén dong di xuong
clia thanh ring miu khi né an khdp vdi bdanh rang do 1a chuyén dong do. Sai léch
gifta hai chuyén dong duge chi ra trén dong hd 6.

Loai may ndy c6 v didm 14 co thé didu chinh 1y s3 truyén nha dicu chinh goc
g p; s6 chi 1i€1 miu ft. Do dac diém cia mdy. nd chi thich hgp dung kiém tra banh

rang ¢ modun nha,
My do ¢ dite didm 13 xich truvén dai, dnh hudmg dén do chinh xic khi do.

Vai cdc so dd nguyén Gic di néu, phuong phdp Kiém tra t8ng hgp kiéu an khap
mat bén cho ta KECiuan v& chiit hrong sin phdm sdt vdi chit larong khi Bam viée cla
chi tidt vi nd duge kiém tra nhu dic¢u kién lam viée thye. Két qua do cho phép ket

Tuian vé cde chi ticu chiat lugng ¢ha binh rang nha:

+ Mite chinh xdc dong hoc: duge ddnh gid qua sai s6 dong hoce F7o D3 1 san so

chuyén vi géc 1dn nhal xudt hicn sau mot vong quay, tinh ra do dii cung.

+ Mdc lam viée &m: duge ddnh gid qua sai s6 ddng hoc cue bo 7, d6 1 gid (i

trung binh cia sai s8 chuyén vi gée sau mdi ring, tinh ra do dai cung.

+ N&u boi bot mau Ien mat rang, sau khi dn khdp s& xudl hi¢n cde v& ticp xiie

tren mat rang. Po chi¢u dai vél 1idp xie ¢ the ddnh gid dwge mife GEp xie Fo, ., F,.

+ Khi thue hién qud trinh do thuan nghich, k&t qua hai Lin do cho phép xic

dinh duge khe hémat bén 101 thidu cfing nhu Khe ha tai vi i bit ky.
J N i T (Fllll + Fiug)

trong dd:
J, - Khe hdm mat ben ta v ed khaio sél;
1. - khe hd mit bén tai thoi di¢m thue hién quay nguge khi thue hién qud
trinh do nghich;
F’ . vi F’

we - Sai 88 dong hoc & hai qué trinh do thuan va do nghich i vi

tri nghién cttu.
Tri 6 ), s¢ quyél dinh dang d8i tiép cua cap bdnh ring an Khap theo Lico
chuin TCVN - 1067 - 84,

Phirong phdp Ki¢m tra 16ng hop kiCu an khdp mot bén cho phép ta dinh gid
chinh xdc chilt lrgng Tam vice thye ciia bianh ring maot ciach nhanh chéng. Tuy nhicn
do phai st dung cée chi tiel mau ¢6 dd chinh xdc cao nén nd chi thich hgp vai viee
Kiém tra trong sin xudl mdt hing on dinh, khoi lugng san pham 1dn va ding khi
Kiecm tra thu nhan. Phuong phiip kicm tra niy khong chi ro duge nguyen nhan sai

hong sin pham nén khong diing khi nghién cifu do chinh xdc gia cong binh rang.
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Hinh 2-74.

2.8.2. Phuong phap kiém tra téng hop loai an khép khit

Phitong phéip ki¢m tra 10ng hep loai dn khap khit [d phuong phip Kicm tra sai
sO dong hoe cua banh ring trong dicu kicn an khap khong ¢ khe hd mai ben, e 1
loai an khap ca hai mat rang hay con gei [a an khap khit, Cic chi ticu mae chinh
xdac dong hoce duge danh gid qua dd dao dong Khodng cich tim do sau mal vong

quay, ky hi¢u la F .
Hinh 2-75 1 so ddonguyen e coa may kiem tra iong hop loar an khdp ha ben.

Khaodng cich trae a, phu thude vao cic thong s6 thict KE cda cip an khap gita
hai binh rang maa va 1 vd bdnh rang do 2. Nguoi ta dicw chinh miy vai Khodng

ciach tam Iy thuyat o
- Khi khong ¢é dich dao:

+ A 1
a, =4, =———=-m=—(d, +d.)
b b -

Vai dy, d. - dudsng kKinh vong chia caa banh riing mau va bdnh ring do.
- Khi ¢6 dich dao, khaoidng cach 1am s¢ thay doi: a, # a,.

, T P , ] .
Goi a==2—2" 14 hé s0 sai 1¢ch khoang cdch true thi:
m

A, = d,+am

A
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Khi dan dong  vio
banh ring |. lam quay
binh rang 2. Do bhidnh
rang 2 ¢ sai 50, Khodng
ciach tr 1am (3 mot day
cung ¢ chién dai xac
dinh bing chicu day ring
s¢ thay d8i. Do cap bédnh
rang an khop khit nén sy
thay doi nay dian d¢n su

thay do6i Khoang  cich

lam.

o dao dong Khoang .
B0 dao dong khodng Hinh 2-75.
ciach tam do sau mot

vong quay phin dnh tong hop mei sai s6 theo phuong hudng kinh cia banh rang nhu

do ddo vinh ring, sai 1¢ch chidu day ring. do khong dong déu cia bude rang. ..

Hinh 2- 76.

Hinh 2-76 {i cdc so d6 mdy do d6 dao dong khoing cdch tim dua trén nguyen
tic do da néu trén hinh 2-75, trong hinh 2-76a, binh ring miau 1 duge Lip (rén ban
truest [udn luon dirge dn thp khit v&i banh rang kicm tra 2 nhd luc 16 xo nén theo
phuong hudng kinh. Béng hd 2 chi cho ta d¢ dao dong khoang cich tam eitia hai

banh rang. Day 1a sg da do phé thong nhdt. Trong hinh 2-76 b banh rang mau duoe
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ldp trén cin lic, do dae dong Khodng cdch tam do phin dnh qua goc lic cia cén, qui
ra chuyén vi do tai diém dat déng hd. So d6 2-76 ¢ 12 sg d6 mdy do dung khi kiém

tra tu dong.

+fy
0 ¢ F'-'
Fir ]
L
—fﬂ
27
Hinh 2-77.

Trong Ki¢m (ra tong hgp banh rang kiéu an khdp khil, chi ticu do duge F " chua
du d¢ danh gid chit luong [am viée thye cua bdnh ring, vi thé thong thudng con
phiai quan tam den sai J1ech gidi han cia khoing cdch tam. Bédnh ring duoe danh gia
th dat khi thong s8 d¢ dao dong khoing cach tam F "<F v3 sai l¢ch gidi han
khoang cach tam < £ I, (theo tiéu chuian TCVN 214-77 hodc SEV 641-77).

K&t qua do khoang céch ram do ¢on duge dira vao bo ghi do thi.

Kiém tra tdng hgp kiéu an khép khit cho phép ta két luan duge vé mire chinh
xdc dong hoc, mie lam viée ém, chi ticu v& ticp xidc, khi k&t hgp vdi cde sai 1éch
gidi han ¢ thé xde dinh duge cid khe hd mit bén (hinh 2-77).

Kiém tra t6ng hop ki¢u an khdp khit don gidn, d& thyce hién, mdy do dé ché tao,
dé dat do chinh xdc cao, dé thao tdc, K€L qua Kiém tra nhanh chéng. Tuy nhicn, do
yéu cdu vé chi ti€t miu, phuong phap do nay ciing chi thich hop v&i kiém tra trong
san xudt hang loat, hiing khai. Mat khéc, do dicu kién kiém tra khac diéu kién lam
vig¢e thue, cde sai 80 theo phuong tiép tuyén khong duge phin anh vio KEt gua do

nén kSt qua do khong hoan tean ding v chat luong lam viée thue cia binh ring.

2.8.3. Phuong phap do sai sé tich tuy budc vong

Bude vong p, 1a khoang cédch giira hai profin cing phia cha hai riang ké nhau do
theo cung vong tron dong tam cta banh ring.
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Sai léch bude vong phin anh dd khong dong déu cia bude vonge. da 1h sai lech
vi tri twong d0i cha cde rang v3i nhau. Hinh 2-78 mo ta si phan bo cua cédc rang gay
nén sai sO tich 1oy bude vong,

Sai s& tich 1y budge vong fa tri sO sai 1¢ch bude vong 1én nhidt sau mot vong
guay cua banh rang v JQuae quy dinh 1a sai 1¢ch pid han coa buode vong 1 ding

danh gid mace lam vice om cua binh rang.
£
lj‘l = EAPH = Apln;w B Apllun
[

Sai féch bude vong gidi han ¢6 thé duge do theo ba phuong phip:

4]
(e R 2 Sai féch dudng 1o nhdt
1 T N A
max
/ Y a-\\\ \ F
N " "--.J_\
LA N / b .
\{ , { . Vi tri thut
Ne™ - _
+
Sai léch 6m lon nhdt i
AP min Vi Iri'dung
Hinh 2-78.

- Bo sai 1¢ch bude poc.
- Bo sal lech bude vong trén vong tron do.
- Do sal léch bude trén nra vong quay.

1. Do theo sai léch bude gic

2n < oa . oA , .
Budce gée 1=— la pde chan bude vong, Vi vy, ¢6 the do sai téch bude vong
z

qua do sai i¢ch bude gée. Hinh 2-79 mo td phuong phdp do sai léch budc vong (heo
phuong phap do sai 1ech bude pae. Trong dé banh rang do dwoe [ip dong true vai
cdc cor ciku chia d9, & hinh 4, b, ¢ 1 ban chia d§ cu khi hoac ban chia do quang ho,
& hinh d 13 dia chia do. Trong hinh a, b thong qua ddu do [ap (rén don biy 4 1icp
xie vl suim rang, dong ho 5 1a dung cu chi “07, ¢ hinh ¢ diéu chinh ngam chuin
cho taim vach chuan a-a va b-b pam trén bién dang rang. Khi quay bianh rang lin

freat cho ¢ac sudm rang vao vi tri do “07 ta s& doe duge cde i 86 goe dd chuyén qua
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sat 1gch goc pilta pde do 1, vl 1, cho ta sai [&ch bude gée va ta tinh duve sat 1¢ch
bude vong tai cde diém do tuong (ng. Ngoai ra ca 4 so dé déu ¢6 thé dp dune
nguyén tic: quay banh ring di goéc t qui dinh, chuyén déi do s¢ chi cho ta sai lech
budge vong trén cung do. G hinh 2-79 ¢), sai léch bude vong tinh qua sai 1¢ch

chuyén vi cia tdm vach chuén (6i bi¢n dang ring do.

Hinh 2.78.

Tuy theo yéu ciu vé do chinh xdc va kich thude cia banh rang do mi ¢6 the do
lan lugt ca z bude lién Gép hoac vai ba bude do mot ldn. V&i banh ring nhd co thé
sor sdnh sai &8 trén hai hay ba budc.

D¢ chinh xdc khi do theo phuong phdp do bude gde cao hon nhung nang sud
do thdp. Phuong phéip do nay chi thich hgp vdi san xuit don chiée v loal nho.

2. Do theo sai s& tich lily budc sau nita vong quay cia binh rang

Trong phuong phép do nay ngudi ta (ié€n hanh so sdnh dé 13y sai 1éch cung chin
géde 180", tire 1A bude tich 1oy sau n bude véi n = 2/2. S d6 miy do nhu hinh 2-80

mo 14: banh rang do 3 duge 1dp trén true chinh cua mdy. Trén true chinh lap cam
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didy 6. Khi cam quay dén ban true 1dn, hai ban trugt L ova 5 s¢ b day ra lam cho
hanh ring quay dén vi tri ¢in do. Sau d6 cam quay dén ban (ruc bé, dudi tdic dung
cia 10 xo hai ban trugl tién la
lam cho diau do tién vao vi tf
do. bau do 4 la dau do co dinh 1 2 5
df)?g vai l1"o chu;m\du cho 1\10p L [% - y/ /w
dicm do déng 7. Lo xo 2 dung '

v
)
- P . . - . = \rts
eay dp lue do. Tai vi i ding, 4 ﬁ.ﬁ}ﬂ: w780
. . . i . I
ddu do 7 va 4 cdch nhau 180" g -— ] / VA -—
7

la vi tri “0". Sau d6 ti€p tue chu

ky lam viée ctta cam, ban trugt
[dn Lugt ra vao va trén dong ho &
ta doc duge sai 1¢ch cna bude

. . . . i -80.
tich 1y sau nira vong quay. Hinh 2

Do theo phuong phap do bude tich Ly sau nira vong quay don gian, dé co khi
hod va tu dong hod, nang sudt do cao hon.
3. Do sai léch bhwwge vong trén vong tron do

Trong phuong phdp nay, ngudi ta tién hinh so sanh cdc budc vong (rén vong
tron do vai nhau bing cdch tién hanh chinh 07 cho mdy hoic dung cu do biing mot
burde bdt ky 1rén vong (ron do 16i tien hanh do cdc bude cdn lai, sai léch chi thi cho
ta sai 1¢ch bude do so vai bude ban dau Ide chinh <07,

Sai 1¢ch gidi han bude vong duge tinh bang hi¢u cédc sai 1¢ch chi thi max va min,

Hinh 2-81 mo td cde so do do sai 1eéch bude vong.

&

Hinh 2-81.
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Trong sa do a vit b, vong 1ron do duge xdce dinh bang ¢t do trén may, & sg dd a
diing mot déng hd lam chudn, mot dong hd chi thi, sg do b ding diém ty chudn ¢d
dinh. So do ¢, d dung cho dung cu cam tay, tuva chudn trén vdong dinh dé dat dugc
vong tron do ¢d dinh. Su d6 ¢: dung cu do timg budc, su d6 d: dung cu do sai 1¢ch
bude.

Phuong phép do sai lech bude vong don gian trong didu chinh song niang suél

do khong cao, chi thich hgp vdi san xuat don chiée va loat nho.

2.8.4. Do sai léch gigi han budc phap cd sd

Budc phap co sO la bude an khdp cua banh rang, do la khoang cach theo phuong
phdp tuy¢n tiép xic (khi an khép thian khai) gitta hai di¢m ti€p xdc trén mat chinh
cling phia clia cac rang ké nhau.

Budc phap c¢6 kich thude danh nghia 1d P,, = mmcosa. Trong tiéu chudn quy
dinh sai 1¢ch gidi han clia bude an khdp la f, ding ddnh gid mttc lam viée ¢m cna

banh rang.

Hinh 2-82,

Hinh 2-82 mo 14 s¢ d0 do sai lech budc co s&. Trong d6 so do a va ¢ dung cho
cde dung cu cidm tay got 1a dong ho do bude, so d6 b diing cho miy do bude co sé.
Khi do, 1i¢p diém do c¢dn nam trén ving an khdp than khai. Trong may va dung cu
do ¢6 cdc co cdu diéu chinh cho tiép diém do dat & phan lam viée coa sudn rang.
Khodng cdch giita hai mé do duge diéu chinh véi kich thude danh nghia cia P
Phuong phédp do, tinh két qua do va danh gia tuong ty nhu khi do sai lech bude

vong.

2.8.5. Do sai léch khoang phap tuyén chung

Khoang phédp tuyén chung w la khodng cdch gitra cdc mit rang khdc phia cla
banh rang tru theo phap tuyén chung cua cdc mat nay. Khodng phédp tuyén chung co

kich thude danh nghia la:
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w = [0,684E + 2,952 1(n - 0.5) + 0,0142}.m

trong do:
& - h¢ sé dich chinh;
n - 8¢ orang bi kep bao trong phédp tuyén chung,
n=0,111z+0,5

N&u hinh rang khong dich chinh:
w=[29521(n-05)+0.0142].m
Hinh 2-83 la su d6 do khodang phap tuy&n chung. Trong d6 su dé a) dung cho
dung cu ciim lay, goi 1 déng hd do phédp tuy€n hodc thude do phap tuyén: s dé b)
ding cho mdy do khoang phap tuyén chung.

Khi do, dung cu vi may do duge chinh =07 voi Kich thude W danh nghia.

Hinh 2-83.
Ca thé do cd vabi 7 rang hode cdch vid ring do mot Lin tuy theo do chinh xic va
do bon caa binh rang dé. B3 dao dong khodng phidp tuyén chung duge tinh bang:

F = Wm.nx - Wmm

vwi

i
3
€

AW

val:
YA

trong do:
AW - sai 1¢ch chidu dai phdp tuy€n chung do sau mot vdng quay.
W - khoang phip tuyén chung ly thuyét;

W, - khoang phdp tuyén chung do.
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Sau khi do khoing phéap tuyén chung vai novii n - | rang ¢ the suy ra chicu dai

hudce:

thw' _Wn

n+l

Trong ticu chudn quy dinh dung sai d0 dao dong khoang phap tuyen chuny la

F,, dung d¢ ddnh gida mie chinh xde dong hoe va sai [¢eh nhd nhit cua khodng phdp

wy&n chung trung binh E,,, va dung sai khoing phdp tuyén chung T, d¢ ddnh gid

mirc khe ha canh rang.

Sau khi do dwge chicu dai phdp tuyén chung 6 thé suy ra duge lugng dich

konglua gac:

AW
E, =5
Z81No
v sai léch chiéu day ring:
AW
Ep=—
cCOsSaA

Tri 56 E,, v E.. dung dé dédnh gia mic khe hé canh rang.

2.8.6. Do db dao hudng tdm vanh ring

B¢ dido hudng tam cha vanh ring 1a d¢ dao dong 1dn nhit hrong dich prolin goc

so v true Lam vige cua banh rang.

So dé do do ddo hudng tam vanh ring nhu hinh 2-84 mo (a. Chi tiét duoe dinh

tdm theo true 1am vige cla banh rang. Bi 2 duge Lip 1@n chat chang xoay cho bédnh

rang sao cho bt do 1 va bi dinh vi 2 dige chuyén vi theo hudng 1am banh ring.

¢ 1icp diém do nim tren dudng (rung
binh clia profin goe tEp xidc vai vong an
khdp, dudomg kinh bi c¢in chon theo modun

bdanh ring m:

m

d, = —

b 2
by ddao hudng 1am vanh rang ky hicu 1a

F

= Xaay ~ X

r

trong dé X, X - kKhoang cdch 16n nhat va

nhd nhdl (r tam quay cua banh rang dén

Hinh 2-84.
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duong trung binh cla profin goc danh nghia, chi ra trén chuyén vi cia kKim chi thi.
Cing ¢6 the thay diu do bi bang mot diu con. bo dio duge danh gia biang sai
lech ¢hi thi cua dung cu do sau mat vong guay cta banh ring. Trong ticu chuin gl

dinh d0 dio hudng tam vinh rang F,, ddng d¢ ddnh gid mic chinh xac dong hoc.

2.8.7. Bo duong kinh véng chia

budng kinh vong chia thue cda banh rang. khodng cdch tryc va khe hd an khap
hinh thanh mat chudi kich thude, vi the kich thude thue cia nd s¢ lam anh hudng
dén khe hd an khap, ¢ the lam thay d6i dang d6i 1iép cha cap an khdp.

Ngudi (a dung phuong phdp do gidan ti€p thong qua con lan hodce b ¢d duong
kinh D duge dat vao ranh rang nhu hinh 2-85 mo 1a. Pudng kinh con lan hode hi
duoe chon sao cho vong chia di gua tdim bi. Theo TCVN 2345-78, vé&i vong chu

dong, mdt cdch gian diing ldy D = 1.5 a5 vy véi vong bi dong lay D = 1,5 m.

Khi 7 chéin:

d.=M-D
Khi 7 1é:
M-D
d =——"
Yy
cos
. 360"
VI \|f =
Z

Hinh 2-85.
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Khi do M bing bi hodc con lin ¢é dudng kinh khdc, tiép diém cla bi hoac con
lan vdi mat rang s& thay doi va géc an khdp tai diém ti€p xiic s¢ 12 o, khdc goe an

khdp o tai dudmg kinh vong chia.

2.8.8. Do sai sd profin ring

Sai 5o proflin rang la sai 1¢ch 1on nhat gifta bién dang rang thue vai bién dang
ring 1y thuy€t yéu cau.

Phin 1Gn cdc bdanh rang ding truyén dong ¢é bién dang rang la dang than khai.
Trong phan nay chi trinh bay phuong phap do sai s profin than khai.

D¢ so sanh dang rang thue véi dang rang 1y thuyét ta tién hanh so sdnh qua hai
chuyén dong: chuvén dong rao hinh thin khai mau va chuyén dong do cla ddu do ra
tien tuc trén bién dang thye clia banh rang do. Sai léch gitta hai chuyén dong cho la
sai sO profin rang hay con goi 13 sai s3 dang rang. Sai s& profin rang ding dé dénh

gid mic lam viéc ém cua banh rang.

Hinh 2-86 mo ta cdc phuong phép tao hinh than khai mau. Thong thuong ngudi

ta thi¢t k€ may do theo sa do a).

Hinh 2-86.

Hinh 2-87 gidi thicu mot may do than khai dang don ghin, thiér k¢ theo sa da
neuven Lic a). Trong dé vong co sd [ ¢é duong kinh bing dudng Kinh vong chia
hanh ring do; thude thing 2 chuyén dong tinh 1ién nhd vitme lap véi tay quay S.

Béanh rang do ldp dong truc vdi vong co sd 1 trén ban chi tiél, Ban nay dich
chuyén dén vi tri do nhd trye vit lap vdi vo lang 8. Khi quay tay quay 5, ban 4 mang
thirde 2 tinh tién, thude ndy truyén dong ma sat vai vong 1 lam vdong 1 quay, quy
dao cua diém tiép xGce s vé 1én dang than khai mdu. Trong khi d6 ban 4 cling mahg'
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don bay 6 ¢o iép diém do ma hinh chidu cia né nam (rén mép thude tuon r theo
mat rang do. Sai lech gitta chuyven dong than kkai mau va chuyeén dong do lam cho
don 6 quay v duge chi thi [én dong ho 7,

N6i chung, mdy ¢d nguyen Iy don
glin, dé ché tao, d2 de. Tuy nhicn v E]

mit nguyén Iy chua hoan thicn. Ung @;D

vl mai loai bianh rang ¢ dutme kinh

khdc nhau déu phai ¢d vong co s

khdc nhau nén Khi phie tap, chi thich

firp van san xudt himge Toat,

Ngpoai ra, may khé trdanh khoi sai
s do truot 0 kKhap ma sdr. Vi the may 3
doi hoi dicu Kién fam vice sach s¢, . & 2
khong rung dong.

B¢ khiac phuce nhuge diém  cia K

nguyeén 1y tae hinh trén, niang cao do

chinh xdc khi do va thich hop vdi sin

xudl loat nha, nguot ta dd cdi Lién 5

nguyén 1y tao hinh than khai miu

nhim giim bdt s0 chi U¢L mau, tang Y

tinh van nang cua mdy bing cdch dung

cor cdu dicu chinh dang don hoae thuae

tang lao ra vong cd sy y. Cic may Hinh 2-87.

do thin khai mang 10n 1a Evonvienmet thuomg o6 sordd ngayéen tae nhir hinh 2-88.
Trong do e, duce didu chinh nha Khap troot vic doc s nhd Kinhy hicn vi doe so

X. Chuyen dong quay coa true 1 Lam cho don 3 quay vi thude 4 tinh Udn e phoi

hop vai chuydén dong quay cha dia quat 1 [ap dong true v&i banh rang do 2 nhi day

dar 5 (hinh 2-38 ).

2

! 3 72
I / T« /)

— STE T 3
\ /o

o }
|

Hinh 2-88.
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Sai léch cia chuyén dong theo bién dang thue va chuyén dong tao than khai
mau duge chi ra 1rén dong hd 6 hode dung cu ghi 7.

(3 hinh b, chuyén dong tinh (ién cita 4 va chuyén dong quay cia 1 vi banh ring

2 nho cam mau sa 5.

2.9. PHUONG PHAP PO DO CUNG BE MAT

Do cing cia kim loai 13 khd nang chong lai sy tham nhap cia vat thé khdc cimg
hon no.

Do cing 14 mot chi tiéu chit lugng bé mdt ral quan trong, nd anh hudng nghiém
trong 13 do bén chi tict. Khi do cing kém, chi ti¢t & mau mon, dé bién dang vi do
dé 3o chinh xdce giam st nhanh chdng sau thivi gian Iiim vigée.

Thong thuong (rén hin vé sian phim chi ghi do ciing bé mit khi sin phidm ¢o
qua xur 1y nhiét.

Vige kidm tra chi tiéu 39 cting bé mat duge tién hinh theo cde phuong phép
khic nhau (uy theo do cing caa vt ligu.

Phuong phip xdc dinh do cing Kim loai bing (ai trong inh, tic t dp lue lang
tir tir cho mdi thir 1a phuong phdp do ticu chuin va thudng diing nhat.

Nguyén tdc cia phuong phdp 14 dudi dp lgc P xdc dinh, mdt mai thir bing vit
tigu chon trude. ¢ hinh ddng v kich thude nhat dinh, cé thé tham nhap viio hé mat
cta vat thir mot chiéu sau 1a bao nhicu tuy thuge vao do cing cda no.

Nhu vay, thuc chit ctia viée do do cing vat li¢u 1a do chuyén vi thing clia mii
tha khi dn nd vao vt liéu tha dudi dp luc cho trude.

B¢ han ché chiéu sau ver tha, ngudi (a thiét k& hinh dding vi kich thude mii thir
khdc nhau (uy theo d¢ cing cua vl Ligu.

Tuy theo hinh dang miit thir, ngudi 1a ¢o cic cong thie tinh Khic nhau va cac

chi ticu tinh dd cing khac nhau.

2.9.1. Phugng phap do d6 cung Brinell

M thu trong phuong phédp do nay i bi thép.

Thue chat coa phuong phap nay 13 dudt tde dyng cua tdi trong cho tnede, trong
mol khoang thoi gian nhdt dinh, vién bi cdn bing thép di duge nhiét luyen, <6
dudng kinh xdc dinh s& lin sdu vao mdw thit mgt doan | (hinh 2-89).
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Trong phuong phdp nay, (ri s0
do cing goi la /B duge xdce dinh
bang 4p luc trung binh, biéu thi bang
Newton trén | pon” dién tich mat cdu P
cla vét 16m dé lai, duge tinh theo

cong Lthire:

0
PP
HB= = — < —
F nlx
A =l g
frong dé: 77// 7 /////1..
P - ap luc dn vuong gdc vdi d
mil AB va duge qui
dinh theo ticu chuin;
F - dién tich mat 1om ciu; Hinh 2-89.

D - dudng kinh bi do.

Thay t bdi moi quan he vai D va d, ta ¢o:

2P
HB - -
nD(D-vD- -d")

Nhur vdy, thay vao vi¢e do t ngudi ta do duong kinh vér 10m trén hai phuong
vudng gée voi nhau bing nhitng dung cu chuyén dang. Trong tiéu chuin vé do cing
HB, ngudi ta tinh sdn HB v&i D cho trude theo kich thude vét 1dm khédc nhau.

Phuong phip nay chi ding khi do ciéng vat licu dudi 450 HB, v&i vat licu cimg

hon, sai s& do sé 16n.

2.9.2. Phuong phap do d& cing Rockwell

bé xac dinh do cing cha chi (ict sau nhiét luyén hoac chi t¢t bang hap kim
clrng, ngudi la diing mit thit dang con bang kim cuong ¢é goc & dinh ta 1207, & dinh
¢O ban kinh goc lvan p = 0,2 + 0,008 ni.

Do citng x4c dinh bang cdch an mdi kim cuong vao mau thir dudi tde dung cla
hai tai trong ndi G¢p: tai trong ban dau nén 100 N, con tdi 1ong cong P 1a 600 N
hodc 1500 N tuy theo thang chia.

Hinh 2-90 mo ta qud trinh tho:

Ban ddu véi tdi so by P, = 100 N, miii thu ldn sau vao vat licu doan h, khong
ddng ké. Tiép d6 tai trong duoe tang P, dén P = P, + P,, miii thir lin sau vio vat licu
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doan h,. Sau dé rat tar Py, con Jai Gi trong Py, chidu sau vél lin con ban 1 h dae

triung cho do cirng cua vat liéu thir

P=PytH
P, 2

i
<Z

:
2 S

Hinh 290,

Tuy theo Wi trong tong chon 1a 600 N, 1000 N hay 1500 N mi ngui 1a phan do

cung Rocwell ra 3 thang A, B, C tuong (ing.

Dudi tde dung cta il trong sa bd Poomii tha lin vao vac Hicu leong b, Sau dé
tang thém tai trong co ban Py (Ja 600 N doi vai thang AL 1000 N dSt vl thane B va
1500 M vai thang C), min tha Lin vio vat licu véi chicu sau hy, GEp sau b bat Lai
trong ¢ ban, chién sau v& Win ¢hi con 1a h. DA sdu ver lan h dac trune cho do cimy
cua vat higw thir B¢ cimg Rocwell khi do theo thang A v € duoe tinh theo cong
thite:

HR = 100 - ¢

Pt va vat licu mém khi do theo Rocwell npadi (o thay mai kim cuone bang
vién bi thép 161 ¢6 duong kinh @ 1538 oo (1/167). Vién hi duoe dn vai ap Lre hai

tiat ndi GEp: 1ai ban ddu 100 N vii tai 1ong ¢ong 1a 1000 N. Do theo thang B, kht da:

HB = 120 - ¢.
V3 sos
h-h,
C=—
(1,0%)2

Trong d6 0,002 la trl s tinh theo s duge coi 1a don vi dich chuyén theo chicu
frue cua mii thar va 1 don vi O citng qui ude (mii tur an xudng 0,002 pon thi Kim

déne ho dich di 1 vach),

Théong thudmyp cie chi UGS may duge cho chi ticu thee do citng HRC.
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2.9.3. Phuong phap do do cung Wikker

Miii thi trong phuong phap nay la mii hinh thdp, ¢é 4 canh d¢u, ¢é kich thude
ticu chuin, ddy vuong v e6c d dinh 1o 1367 £ 3207, bang kim cuong.
Mii thir duge an vao vat lico dudi tde dung cua ede tdi trong 50 Mo 100 N; 200
N; 300 NS00 N TODO N,
V&L 16m cia mili thir 3¢ lai trén vat licu duge do theo chidu din dudng chéo diy
hinh vuong trén vat licu thu. Tri s6 d¢ cing duge tinh nhu sau:
.
2Psin 5 p
HV = 5 = | 8544
d d-
trong dd:
P - i trong mii thi, A
d - tri & trung binh hai duong chéo veét 18m, nun;

o - p6e hap bai hai canh doy dién ¢t nhau ta dinb thip, bing 1367

Tri s& do cing HY duge ghi cling vadi Gil trong thie vi thon gian thu.

Vi du: HV 100/30 - 500 ¢d nghia la i 6 do clng Wikker 12 500 do v L
trong thie fa 100 N vi trong Khoang thoi gian 30 giay.

Phuong phap do ndy duge dung d¢ do do citng kim loai etfng ciing nhu mém vai
chidu day > 0,2 mm.

Trong ti¢u chuan qui dinh chiéu day mau thir khong duge nhd han 1,5 chicu dai
dudng chéo v&t 1om vai kim loai mau v 1.2 lan chico ddi duong chéo v&t 1om vdi
chi ti¢t bang thép. Sau Khi do do cing Khong cho phép ¢6 vt bicn dang G mant sau
ctta mau, Khoing cich gitra tam hai v&t phai 1én hon 2.5 chicu dail duding chéo vel

[om.

Nen do vdi cde tdi sao cho chiéu dai dudmg chéo vEL 1dm = 0.1 mr, bét vi néu
nho hon két qua do s¢ kém chinh xidc.

Khi xdc dinh ddcing cua cde chi tict oha, bang kim loai mang, sai hop kim ¢o
thimh phin cau tao dac bigt, cic Idp mang mong tham nita hoae xinaa hod. cde Top
ma phit ... nguoi ta quy dinh d¢ citng cta cac ving nho goi la Ao cing 1€ vi. DE do
dd clng coa cdc ving vat licu nho nay, ngudi ta ding mii (ha kim cuong cd day
vuong gd dudi kinh hién vi (¢6 do kKhuceh dai 500%) an vao mitu vdi i trong trong
khoang 0,05 N.16i 5 N. Chicu dii vél 1dm duge do nhiv thi kinh do heimg cita kinh
hicn vi.

Tai trong thir cau chon sao cho dirdmg chéo cha v& 1om khong duoce [Gn hon hai

phian ba chic¢u day ldop pha.
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Chiuong 3

LY THUYET SAI SO
PIIUONG PHAP XULY
KET QUA PO THUC NGHIEM

3.1. KHAI NIEM VE SAI SO PO VA PHAN LOAI

Khi tién hanh mot phép do, cho dita ¢6 cin than dén dau, may do ¢o chinh xic
dén mc nio va phuong phap do ¢o hop Iy dén mdy thi cic K&t qua do nhan duge
cling chi la mot dai lugng gin ding véi kich thude thue coa ndé. Hon (he, & mdi fan

do khice nhau ta con ¢6 the nhan duge ket qua do kKhde nhau.

Su sal khade gitra k&t qua do, nhan duee.tir gid i chi thi trén may vin dung cu do

A e i thue et nd eoi 1 sai s dos
Ax=x-Q
vai:
AX - sal so do;
% - g1a tri chi thi doc duge trén dung cu do;
Q - gid try thue ¢na dat luong.

Khi Ax cang bé, do chinh xdc cua phép do cang cao, mic 9 gan dang coa ket

gqua do v giid trl thue cua nd cang cao.

Trong sai 0 do AX ¢d hai thanh phin: thanh phian sai s0 hé¢ thong vi thanh

phin sai s& ngdu nhicn.
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Thanh phian sat ~o he thong do sudung o e do cd xan ~O sodos dung cu do cé
sab 8O che tao Lap rap, dicu chinh, sai so do didu kign 4p sudt, nhict do. do fue do.
do mau dicu chinh. Thanh phan sai s6 ngdu nhicn do nhimg nguyen nhan ma chi ¢o
the chi ra kha nang. khong Khing dinh duoc ¢6 hay khong tham gia va mic J0 tham
fia vao sal 86 do, nhir cde sai 86 do khe hG o, do cidc sai s§ hinh ddng hoac vi ui cia

cac khau trong dung cu do...

- Vi thanh phin sai s¢ hé thong, o6 the bang aic bicn phip Khiic nhau. nguai
ta chu dong nam duge nguyen nhian gy sai s8, trf sO. ddu, ludt xudt hién vi phuong
phap kht. Thanh phan ndy thudng ¢d (rf s6 khd 1dn so vdil thinh phin sai so ngiu
nhicn nén bat buge phai giam dén mie (61 thicu hoac kha hét khoi ket qua do, Vi
1hé sau pay khi ndi dén sai s8 kKhi do. ngudi ta khong k¢ dén thinh phian nay aira ma

chi néi d¢n thanh phin s s6 ngau nhien.

- Thanh phan sai s6 ngau nhién 1a thanh phin quyét dinh do chinh xdc dat duoc
cua phep do. Thanh phan nay ton tai trong mei phdp do, nd fam cho Ket qua do Kluie
nhau trong cde lan do Hp lai cing moe dat lugng. Ngwoi ta diing chi Géu do phin
tdn d¢ ddnh gia thanh phdn sai 8 ngdu nhién, Thanh phin nay ¢é (he eiam ve do
phan tan Khi ten hanh phép do Lap fan kan, Vai nocing [an, do phin Gin coa phep

do cang nho, kér qua do cang chinh xéc.

3.2. SAI SO NGAU NHIEN - PHUGNG PHAP TiINH THONG SO BAC TRUNG

Sai ~0 ngau nhi¢n 14 nhitng sai s& do nhimg nguyén nhan ¢d tinh c¢hal nedu
nhicn gy ra, ta chua bict chic duge nguyen nhin gdy ra do 1on, diu va ca gt luid
hi¢n thién ctia nd.

D¢ nghicén ciu tinh chilt cia sar s& ngdu nhicn 1a tidn hanh hing load phop do
Fap lai trong ciing diéu kign do. Sau khi so sdnh cdc thue nghicm. phan tich tinh
chat cde phép thir, o8 thé it ra cde nhan X8t sau:

Trong mat dicu kien do nhat dinh, trl tuvet doi coa sai séongan nhicn Khong
virol qua mal gidi han nhat dinh.

Sai 6 ¢ i tuyCt doi nho ¢d co hor xuat hign nhicu hon cac sar sa o 1l luyel
doi lon.

Cac sai s& ed tr tuy et dai bing nhaw ¢d cor hail xudt hién nhir nhau,

D vio 3 tinh chdl trén ta oo (the nghien citu quy ludt pran phai cla sal so
ngdu nhicn, tinh wdan duge cde trr s gidt han cda sal s6 thong gua vice tinh todn
cac thong sO dac tnirng cua phan bo.

b¢ Khob dm 1an trong tinh todan cin thong nhit cae qui dinh sau:
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- Cac 14 tr1 chi thi két qua do: X, X., ..., X,

- Gia tri thire cta dai lugng do Q.

- Gi4 tri trung binh cGa loat do: X goi 1d tham s& vi trf cita phin ba.
- 8¢ 1an do trong loat: n.

- So foat do: k.

Thong thuong trong ché tao may ngudi ta dung tri trung binh s8 hoc dé hicu
di¢n tam phan bo:

XX XX T
n n

B¢ pon ngudi ta ding ky hiéu cia Gouss | | thay cho dau X.

Sai sd do, ky hicu 1a 8: thinh phan sai s0 ngdu nhién.

8=x-0Q
do dé:

SL:‘(I_Q

8, =X, -Q

6u xn'Q

Theo tinh ¢hat thit ba clda san s0 th:

1

5
8 +8.+...+0 28, 5
im 4——— 7" = lim L = lim U =0
o n P n W

. &
Sai sO trung binh: A= u
n

Co thé viét quan hé khac di:

X, =Q - ‘St
x.=Q- 38,
xn=Q*6n
[Xllzn‘Q-lal
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Chia tat ca cho n ta oy

- &

P'(:Q—u

n

Khi n — o« thi i—(ya() dodd X = Q.
n HE RS

K&t qud nay cho ta nhan xét rang: khi s0 ldn do 1a rdt 16n thi gid tri trung binh
cua loat két qua do s& tién 1di gid tri thue cua dai lugng do.

Trong thae 1€, do s lin do n la han chd nén luon luon cé X #Q vi X =Q ma
thoi.

Khi nghi¢n cttu qui luat phan bd sai s§ do, trude hét phiil gia thiét rang sai so
do § 12 dai lugng thudn ngdu nhién, tdc la thanh phén sai s6 he (hong da duge giam
dc¢n khong ddng ké hode da khir hét. Ngoai ra, theo dinh nghia:

d=x-0Q
ma Q lai 11 dai Jugng dang ¢dn xdc dinh. V1 thé ta kKhong oo durge e sa 6.

B¢ nghién ciru qui fudl phan bd sai 0, ta thay doi Q hai dai lugng gdn ding cua

né la X, khi dd ta ¢6 sai 1¢ch v:

v=x-X
Ta cling ¢
v, =x, - X
v, =x,-X
v, =X, - X
v =x, -X
[vl=1Ix]-nX
Chia tdt cd cho n ta ¢o:
Mg g
n n

hay [v| = 0, nghia la 16ng cédc sai 1éch ngau nhién biang khong.

Khi thay Q bdi X . ¢6 nghia Ia ta khong nghién cu luat phan ba cia & mi ta

nghicén citu ludt phan ba cia v. Hay khao sat xem viée do ¢6 sai lim gi khong?
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Hay xét:

A=x-0Q
v=x—-X
\-V:Y—Q:

i

\

J:

2

-Khin—-ox, A > 0vakhidév -8 X = Q nghia 13 véi n 16n, dudmg biéu

dién luat phan bo cha v s& tring vdi luat phan bo cia 6.

- V@i n hite han, X - Q = A, ¢d nghia la tam phian bo (Wi La tham s6 vi i) bi

chéch di mot lugng A,

Miat khac & - v = & hay & = v + A, nghia la A 14 m0t thanh phin ¢& dinh. Luat

phan b cua cdac dai lugng ngdu nhien khi cfng vai mo dai lugng ¢o dinh s< cho ta

mot dai lugng ngdu nhién ma [udt phan bd s& khong thay doi, chi ¢6 tam phan bd

dich di mat lugng bang dai lugng ¢& dinh dé.

Trong thyc t€ ngudi ta tién hinh hang loat phép do, sau do ti€n hanh ghép nhém

cac s lidu gidng nhau va 1ap bang thdng ké nhu-bing 3-1.

Bang 3-1
S& an xuat hién m, Tan suat m/n N
Giad tri do d, : - - e
n, =150 n, =50 n, = 150 n- =50
7.31 1 0 0,007 0 |
7.32 3 1 0,020 0,02
7.33 8 3 0,058 0,06
7.34 18 6 0,120 0,12
7,35 28 9 0.187 0.18 |
7,36 34 11 0,227 0,22
737 29 10 0,193 0,20
7,38 17 6 0,113 0,12
7.39 9 0,060 0.04
7.40 2 1 0,013 0,02
7.41 1 1 0,007 0,02

Bang 3-1 ghi k€t qua cua hai loat do vdi ny = 150 lan va n, = 50 1dn. S6 ldn kich

thude do d, xudt hign dirge ghi 1 m. Ty 86 m/n goi 14 tdn sudt xudt hién kich thudge

d, trang ang.

105



TU bang thong ke ta ve duge bidu o dang bac nhar hinh 3-1. Hinh a vé 1theo m,
v hinh b vé theo my/n. True hoanh § bidu dién sai s0 do kich thudge. Khi phin
khoang sai l¢ch kich thude cing bé thi duong bac thang cang tiem can 1Gi duong
cong tron, gid tri (an sudt trd thanh xde sudt. uadmg cone tron bicu dién bane hiam

v = p(8) duge goi ta ham méat do xde sudt hay con goi [a haim mat do cua Gouss:

h H:-\':
v

T

m;
40
30 |
[ /N= 150
20 4 1
SRS Sy
FJ:;\ AN RVANS '«?W 5
73 733 735 737 733 141 i
aj
m. /N
0,25
N=z150; Ad=p0?
020 -
0.15 4 N=150; dd=0
0,10
N=50; Ad = 0,005
005 -
L
T T I T 1 7 d__
731 733 7135 137 739 7141 ;i
b)
Hinh 3-1.
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Ta & nhian xét khi h tang, @d) <& fon, tie L Kich thuede s¢ tap trung hon,
chime 16 da chinh Xde cao hon, Vi the o6 thé diing h Lim maot chi tica d¢ dinh < ¢
do chinh xde cta k& gua do; h duge goi 1a chi tieu dg chinh xde Gouss.

Chi tiéu h quan hé véi do chinh xdc cua phép do chi ¢é tinh chdt thudn tuy odan
hoc, né chi 12 mdt hue s6 ma khong ¢d ¥ nghia vat 1§ cu thé nén {t duge ding trong
ky thuat.

Trong k¥ thuat nguoi ta ding chi ti¢u sai 1&ch binh phuong trung binh d¢ ddnh

gid do phan tdn cia phép do vadi cong thire dinh nghia la:

Khi tién hinh n phép do, ta ¢6 thé ghép nhém cdc s6 Li¢u giong nhau va duge k

nhoém, do da:

m& +m-8:+..+m. & m, .. m. .- m, -
= - 17 - = LA TR S J— 4 A,._—.SE b+ 1‘6;
n n n n

k
=p 37 +p.8i 4 4p, 8] =3 p8;

m

Vai p, =—= 14 tan sudt xudt hicn kich thude ¢ sai s roi viao kho vue sai so
n

8,. Vi phan khodng kich thude vo cling bé ta s& ¢d p, = p(8).dd, do dd:

. - h ¢ s

o= I(p(&)&,‘.dé:% fe ™ 8%ds ()
g i s

Theo tich phin Laplass ta ¢o:

’ Ja

L lal
I e dd s ——
h

Vi phan ca hai v& ta cé:

ch S -

Jn 2h°

V¢ trdt cua bicu thire (rén chinh L v phali cda (%) wre la ity coa 670 Vay La

|

V2o

h=
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Thay gid tri cia h vao ham mit dé cta Gouss duoe:

-

A
[
Y=
vlno
day 1o dang him mit 3o xde suil trong k§ thuat thuong dung.
Nivin thiy ranyg.

C e l
-Haim dateue dai tai 6 =0,y || = ——.

Vlno

- Khi o giam. y,,,, s¢ tang, nghia la khi o nho, mac d§ xae suiat s tang, chiing
15 phép do ¢d do chinh xdc cao. Do do o dude diong lam mot chi ticu danh pia do

¢hinh xac khi do.

- Ham ¢6 diém udn tai § = £ o, nghia I} o ciing Ia mot tri s3 sai 56, ¢o the xdc
dinh trén truc kich thude, ¢6 thit nguyén ciia dai hrgng do. Khi o ting, duong cong
y = @(8) s lan va bé¢ ra. Khi ¢ giam, dudmg cong y = ¢(58) s¢ nhon va gon lui (hinh
3-2). o dac trung cho mite do phan tdn cua kich thude quanh gid () trung binh va
ding lam do do ciia do phin tdn. Vi the ngudi ta codn goi o la sai s8 chuan.

Tuy theo mitc dO phan tan cho phép la bao nhiéu ma ta ¢d the tinh duroe xdc

sudt xudt hi¢n kich thude trong do:

; I O?z
PR == JL‘ 046
' \/211’.0’ A
Yymax
Yymax
O
X o
Hinh 3-2.
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e thuan tén. ngudi ta chuyén 8. dd theo do do o goi 1t chuiin hoa sai 5o, ta

CO
8, 5. ds
— =4 == — =y
e} o} s}
do du:
e - Io; a
L fo dr
el “1 3
In |
Nowy, =-7 7. =7 1hita cd;
’ ‘7
oS . -
Pl=p) =20 = "
2n 7
Lo
dat: Dir) = *:J'u S dy
J27r b
ta cd ham mat do:
2
: 9 L4
P 3
P 5 2@(/) :*’.___IC - ("/_
RURE ¢

Ham D/ duae goi 1a ham tich phian Laplass. Vice (inh tich phan xdc dinh nay
ral kho khan. £ tién sir dung, nguin ta dd Lap bang tinh gid i tich phin vai i so
/=0 = 5 goi la biang gid tri tich phan Laplass ¢ ghi trong phu luce.

Trong thue (&, ta chira ¢6 6, vi th¢ viée tlinh ¢ khong tinh qua cong thic dinh

nghia mi phai tinh qua v. V& 6 Lan do hita han, v 2 8:

do da:

ST =(v4+ Ay =v.+2hv+ A

Lap tong ta ¢é:

[S7 = (v |+ 2R v L+ 0k

Do tinh chilt cua sai <& [v] = 0 nén:
(18]

|i‘33|:1v?|+n}kj :|\-‘"'}+ni —]
Lo

09



15- ]

(87 |=1v’ | +—
n

(51 =1871+2(88, |
v 1 = k.
Do tinh chit cia sai s¢ [8,8,] = 0. Do dd

(87|

187 =v? |+
n

Rt ra:

hay:

bay 12 cong thite tinh sai 1&ch binh phuong trung binh trong k¥ thuit sir dung.

Vi du 1: Khi do do dai mau biing panme duge két qua miu nhu bang 3-2,

Bang 3-2
TT L, mm v, =(L - L)102, mm V204 mnr |
1 470 5 25
2 4,71 -4 16
3 4,72 -3
4 4,73 -2 4
5 4,74 -1 i 1 |
8 4,75 0 0]
7 4,76 + 1 1
8 477 +2 4
9 4,78 +3 9
10 4,79 +4 18
11 480 - +35 25
n=11 L =475 v]=0 v = 110,10
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1inh,

lam

i,

L= LL—'J =475 mm
n

J f 1()]()
l =33 107 juin
n—I 11-1

c = 0,033 min

Vidy 2
Tinh todn két qua do cho bang sé liéu 2-1.
D¢ thuan (ién cho vige tinh odn ta lap bing 3-3.

V@i cde bai todn ¢6 s8 1an do 1on, d¢ tranh nhdm 14n cho cédc s6 ¢ trong bang
ta chosn mot s& ndo do 1am s6 tham khdo dé tinh, chang han chon d° = 7,3 dé
2id tri trung binh chon, ta s€ ¢4 cdce sai 1éch 1a 86 ¢6 don vi do 1a 10 ym = 107

cdc sai léch goi la v’ voi v' = d, - d;" con v, =d, - d,.

Bang 3-3

d, So I:ig:uét 1"'0";2 myv, 10? mm vZ 10" mm mv?

mm
m, | mp, | #m | N, N, N, N, N, N, N, N,

7.31 1 0 1 1 0 -5 -5 25 25 25 0
7,32 1 2z 6 2 -4 -4 16 16 43 16
7,33 3 3 24 9 -3 -3 9 72 27
7.34 18 6 4 72 24 -2 -2 4 4 72 24
735 | 28 g 5 140 45 -1 -1 1 1 29 9
7,36 | 34 11 6 204 66 0] 0 0 0 0 0
7,37 | 29 10 7 203 70 +1 +1 i 1 29 10
738 17 8 168 48 +2 +2 4 4 68 24
7.39 9 9 81 18 +3 +3 a a1 18
7,40 2 1 10 20 10 +4 +4 16 16 32 16
7.41 1 1 i 11 11 +5 +5 25 25 25 25

) 150 50 898 303 o] 0 480 163

Khi d6:

[




Theo ket qua tinh (I ¢or S v 6 1a o

d, =7.3598 x 7.36

-d-z = 73600 = 736
Cot 7, 8 Lo ket quuid tinhy sat lech v =d, ~d. Cac ¢Ol con lai ding d¢ tinh 6.

Tir ket qui vinh G eor P10y 12 taob:

[k
G, =, = = }7.9 g = |8 gm
150 -1
i (63 y '
Gy= o = 182 um = I8

Vso -1
i Finh rodn cde théng sé dde irang ki do khose cing dicn kicn do

Khi nghi¢n ciu sai sd ngdu nhién. d¢ ning cao do chinh xdc cua k¢t qua
nghién ciu. cac anh hudng co tinh chiat he thong G Ket qui do can duge Toad b,
MOt trong nhitng bicn phidp hitu hi¢u nhat [d ticn hanh lap fai phép do Khong ohitng
chi nhicu Tin ma con tcn hanh bang nhitng phuong ién do Khie nhau. theo cic
phuang phip do khic nhau. do nhitng nguoi Khic nhau thye hicn hoac phép do duge
(en hanh trong cac didu kien moi trudng thay doi... Cic phép do nhu the duoe gaoi
la cac phép do khong ciing dicu kien do. Trong do dicu kién do k& dén phuong 1ien.
phuvng phap do. ngudii do v mol traome doo Khi dicu Kién do thay doi, dinh hudng
cha cde nguyen nhan 151 sai s do s kKhic nhaw, do dd dd chinh xdc duyt duoe ciing
kKhic nhau, do tin ¢y cua ket qua nhan duoe cling khic nhau.

Mai toat do trong cing dica kicn do s& cho phép ta unh duge mol eid il trung
bink X, vi mot iri ~0 5. B¢ dace trung cho datin cay cia mad Toat do nguan ta ding
he sa do tin cay wo Tri 0 ndy trong (odn hoe goi 1 trong so. HE sG w, Fmdt i so
phu thude vao do tin cay, do chinh xie cua phép do:

1 ! I
WW, TW T T 0, T T F e e e D S D T T
[

o)

Vice tinh todn kS qua do tong hop (i cde KEC qua do cna cic loat do khong

cimg do chinh xdc duge xde dinh theo cong thite:

oo
— NMw X,
. LN N , 1 -
‘X:\\lk|+\\lhl +'"+\\k)\k ::Li -
. . . k
W Wy W =
I n h \ \A



trong do:

X - gid tri trung binh clia cde logt do. dae treng cho tam phian hos
w, - h¢ s0 do tin cay duge xdc dinh theo cde dicu kién cho phép ¢ tien
quan dén do chinh xéc vi do tin cay cua loat do riéng rg;
k - 50 loat do duge tién hanh.
Sai 1¢ch binh phuong trung binh ctia cdc loat duge ti€n hanh bing cdch [dy tdn

s& cua cong thire tinh X, duge:

SUy ra;

Thuomg thi o, 13 i sa [¢ do d6 w, [é Be dé tinh todn ngurdi ta nhan cd nr v
mau sd vai k tuy v dé duge tri 6 chén.

Vil du 3
Xdce dinh kich thude méu trén hai phuang fién do khic nhawo dueoc:

X, = 1,52 £ 0,08 i

» 3

X.= 1,48 £ 0,02 mm
Tinh kich thude miu:
X=Xz Oy
Trude hét can tinh w:
w, = L a0
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W, o L ! = 2500

sl 0022

woow, =4: 25

i_wli,+w,§2_4.],52+25.I,487|48§
Tow +w, 4425 T

1 1

< Joaros00°
w]
\/§

=0018

X

o]

Viy kel qua do s¢ la:
X =1485 0,018
Vidud
Ba nhém (hi nghiém xdc dinh trong Fegng mau duge k& qua ghi trong <Ot 2 3
bing 3-4,

Bang 3-4
B Nhém th | o k?
om thi = _ kS _
nghiém X.g a9 W= ol w X
1 2 3 a4 5
1 10,00 02 100 1000,0
2 10,20 0,5 16 163.2
3 9,90 04 25 2475
v ' 141 14107

D¢ dirgre w chin, chon k =2, 1inh duge ¢t 4 va 5. Ta tinh k&1 quil do tong hap:

k
2w, 410.7
o 1410,
X:“’[l\ = 4 = 10,00 g
2%
=1
o= = 0,017
A TR
>
|=10‘2

Viay:
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2V Tinh todn cde tham o' ddc trieng trong tricong hop phdan bé cita cac dai ficong

thudn dicong

Cidc tinh todn trén 1d dinh cho trudng hgp thong s6 nghién clru thude dang gidi
han, e 14 nd twan theo luat phan bo doi xitng. Trong ché (a0 mady, vice nghicn el
guy ludt cta loai thong s6 dang bién do nhur sat s6 hinh ddng, sai s6 vi Ui trong dai
chia loat sin phdm 13 van dé rdt quan trong. Cdc thong 6 nay ¢6 dac dicm 1a luon
luon duong hoac bang 0, goi 1a cac dai lugng thudn duong, ¢6 phan bo lech poi la
phan bo Macxoen, Ham mat do ¢o dang:

7nl<j
—n—z—-R-c X7

2X;

f(R)=

g0i 12 ludt phan bo mot tham s6 vi X, va o, phu thugc lin nhau.

Khi do, thong sd duge xae dinh trong mdt qua trinh va ¢6 tinh chit veeto, Khi

chidu [&n he toa do vuodng gdoe X, y ta st ed:

Gy =Gy =0 =K
A 0,655
Khi dé:
X, = \/gi-.c = 1920y
Phian bo s€ ¢o dang:
RE
. x 8 Ty
I(Ry=—=[R-¢ 27 dR

207 |
duge bicu dién nhu hinh 3-3,
Trong do:
o n
Y (R, -R)? >R,
i=1 izl

Op = — R=
n—1 ‘ . D

Vai R, 1 tham sa dova X, = 1920,

Micn phin tdn clia tham s0 poi 1a R = e phu thude vao xdc sudt yéu ciun hay
diing hon 14 d¢ tin cay yéu ciu a.

Goi 1 12 tham sG chuin hod:
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l -
Prey, == [t-¢ 2dt=F()
0

Tri =0 Friy 1 pict tri cua tich phan Macxoen, ghi trong phu luc.

f(r)

Emox = 56z

Hinh 3-3.

Viielu n

Tinh xdc sudt phd phim cla san pham do d¢ khong déng truc gifta hai mat bac
cua chi G& khi bict sar 1ech binh phuong rrung binh coa dd kKhong donge e s

g = 112 g do dong trae cho phidp La 60 .

_og 112

= =tz |7,
0,655 (0,655
6{)
1 = i = "— = 1"; 1
c 17l

1=3,51dne va1 F{1) = 0,9979.

- Vay s suat phe pham s3 i
q=1-Fiy=1-0.9979 = 0,002

hay phin tram phd pham: g = 0,29 .

- Do khong ddng true trung hinh s¢ la:
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X,=1920, = 1,92.11,2 =21,50 um

Trong k¥ thuat ¢o thé chip nhan &€ = 5o, (e 11 voi 1 = 5 thi o = 99,994 = |.
Toan bd mi¢n phin 1dn € = So,. V1 th¢ tham s& nghién ciu s& ¢ gid tri 1dn nhai
R,. =50

max
- Viy d¢ dong truc ldn nhat:

Ry = 5.11,2 =56 1

[ITHEN

Viy loat truce hau nhu luon buon dat yeu cau.

3.3. SAI SO HE THONG - PHUONG PHAP KHU SAI S6 HE THONG

Sai s6 h¢ thong 13 loai sai 0 ma ¢ thé du dodn (rude duge nguyén nhan gay ra
sal 8@, nadm trede duge luat bicn thicn, ¢ i 30 va didu xdce dinh trong méi diéu kicn
do cu thé. Do dac diém nay, sai s§ hé thong ¢é thé ding cédc bien phdp khdc nhau dé
lam gidm d€n mure 16 thicn hode khir hoan toan khoi Két qua do vi vi vay, trong cic
phép do thong thudmg & K& quad do chi ¢ ¢hi (i s§ gidt han cda sai 0 nedu nhién

mi khong ghi thanh phin sai s0 h¢ thong.

Trong mdi phép do kKhé tranh khoi ¢ sai 86 he thdng trong kél qua do, do la do
nhitng nguyén nhan khong thé khic phuc hél duge. Cic tinh todan d& tim két qua do
vi sai 8@ do & muc 3.2 s sai, nhiéu khi la v nghia néu khong loai (rir duge thanh
phin sai s h¢ thong vi thudmg sai s& niy ¢d the ¢o tri s6 1on hon ¢a thong 6 do

chinh xac tinh duge.

Do cdc nguyén nhian gy ra sai s&, sai 80 he thdng cd the ¢d cde quy luat hicn
thicn khde nhau v ¢ the chia lam hal nhom: nhém ¢6 tri s¢ Khong d@i v nham co

1ri 6 bien ddi trong qua (rinh do.

Sai 83 h¢ thong ¢6 tri s6 khong d0i 1 sai 86 ¢ mOt tri 86 khong ¢6i trong mdt
dic¢u ki¢n do nhdt dinh trong sudt mién do. Ching han sai $6 diém “0" cua dung cu

do, sai s0 qui can trong khi can, sai 86 cia maun dicu chinh...

Sai s6 hé¢ théng 6 tri s8 bién déi 14 sai s6 ¢6 cde gid tri thay doi trong pham vi
do. Ching han sai 0 do nhitng nguyén nhan nhu sai s6 tay don, sai s& bude rang,
budce ren trong cu cdu truyén, do do léch tam cua cdc khau quay... Tuy theo pham vi
do, vi tri co cdu & khac nhau va sai s6 vi Ui do cdc nguyén nhan trén giy ra s khic
nhau.

Do dac diém clia sai sd hé thdng, anh hudng cla nd (G luat phan bd ngdu nhién

citng khac nhau.
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NEu goi m, 1a cdc gid tr1 do ¢6 mang sai 86 hé thong. x, 1 cac gia tni do kKhong

con sal 8O he thong, fa e

n n

>m, Y,
'ﬁ=1=l . X‘:zzl
n n

Vi sai sO loal khong o1, ky hiéu la A, thi:
X,=m, +(-A) =m, -A

¢6 the suy ra:

chia ca hai v& cho n ta duge:
X=M-4A
Goi: v Ia sai s6 ngau nhicn khi phép do khong ¢é sai s0 h¢ thong thi:
v=x-X
va v' 1a sai s& ngdu nhién Khi phép do ¢ sai s0 h¢ thong thi:

v=m-M

vam—(X+A)=m-A-X=x-X=v
Vay:
v=v

C6 nghia la sai s6 hé thong foal A khong dnh hudmg dén thanh phan sai so
ngdu nhién (th¢ hién qua do phan tdn) ma chi dnh hudng 181 tham s& vi i, tde i

tam phan bo dich di legng A tuy theo didu ctta nd.

Vay néu biét chic két qui do ¢é mang sai s6 loai A thi chi viéc hiéu chinh mo1
tdn trong két qua tinh tri $& trung binh, thanh phin d¢ phan tdn cua két qua do

khing bi dnh hudng badi A,

V& sai s hé thong loai hién doi, k¥ hic¢u 14 8, ¢6 tri s& ¢d dinh tai mot diém

do:
Xi :mi +(_81): lTll *Bi

Lap t0ng ta ¢é:
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Chia ca hai vé cho n:

Y, :’\l—x
! n n \
‘ o _ 38, B }:‘9"
vi=m, -M=x, -0, I X+= -x, -X+|0, -zt
n I n
\ J
n !
\-1 =v, +1 6, - i=l__ | v,
’ n
i‘.

Dién grii nay ching to sal s0 ngau nhién tinh triedge v sag khi hicu chinh s¢
khic nhau. Sai s¢ ngdu nhién tinh tr cdc k€U qui do mang sai s& he thong sé phu
thude vice han thin 46 1dn vir ddu cia 8, ciling nhur ludt bién thién ctia néd. Ludt bidn
thicn nay rit phic tap, nd phu thude vao nguyén nhan trye ticp gz‘iy ra sal s0 he
thong,

Boi vay néu bidt chic két qua do mang sai s6 h¢ thong loai thay dai thi hit

buge phat hi¢u chinh tap s0 liéu do m, thanh tap x, trude khi tinh todn két qua do.
Phirong phéap Khir sai s6 h¢ thong (uy thude vio dic diém riéng clia sai 56
1) Phuony phip hicu chinh

Diong khi Bidt rid i 86 vd ddu eha sal sé 1ai mién do xde dinh. Khi hicu chinh
cin cong vai gid tri do mot Jugng bl (¢ tri 8O biang nhau v rdi diuw) coa sai sahe
thong tai micn do trong (ng.

Phuong phidp nay thuong ding d¢ kKhic phuce sat s6 he thong do sai s& ché tao,
[dp rdp vi dicu chinh gay ra. Thudmg tri 58 sai $& viy didu cua no da duge ghi trong

phidu kicm dinh xudt xudng cua dung ey do.

by Phuromg phip so sdnh vdai mau
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Phuong phdp nay duge dung Kl do so sanh: dai leong do duge dem so sidnh vaéi
dal Tugng mau ¢d cing kich thude nhung ¢é d¢ chinh xde cao hon, K&t guit do cho
ta sai 1¢ch oyt doi gitta Kich thude do vi Kich thude miau. Nhur vay trong cung dicu
ki¢n do, moi yéu (6 anh hudng t6i kich thude do va kich thude miu 1a nhae nhau, do
da trong K&t qui cudl ching’sal sO duge khu, Vai phuong phdap nay cac sal sé do vi
tel cos cau. do dicu kien do.o s¢ duge kho het,

¢1 Phuang phip b (phuone phip bor thudng )

Do phin tich dige npuven nhan gay ra sai 0. nam duge quy lude bicn thien cia
NGt ca the tao ra quy trinh do, s dung cde thu thuat do dé sao cho sai so do duoe
xudtl hign vai dau trae nhao trong cde Lan do vic do dd trong ket qua cuoi cang sai sa

he thong s¢ duoe Toun i

Ca cdae phuong phip bt khiie nhau theo nguyen nhin va theo quy Tudt xudt hien

clia sal so;

- Bt theo diwn cua sai xo: [d phuong phap b dya vio phuong Gie dung cla sai so
d¢ <6 thi thuat do thich hgp. Vi du phuong phdp do ren mo ta & hinh 2-34 d¢ khir

sai s0 do d0 Khang song song cta phuong do v true tam ren.

- Bl theo nguyen nhin gdy sai s0: khi bi¢t nguyén nhan gy sai s@, chang han
do dac tinh phi tuycn clia ¢ cfu ¢6 the thict k& dua vao cac Khiau bit sai s6 nham
Lam tayen tinh hod ducng dac tinh coa chuyen doi nhir daing khiu b 6 dac tinh
nguge nhu sin - sin nguge, tang - lang nguge, sin - tang... hode dimg cide chuyen

dot dang vi sai.

- Phuong phip nira cho ky: thuemg ding von cde sai s6 o6 chu ky bang ciach nim
dat dicm quan sdt doc O ihich hop dé trong K€U qua tinh todn cdae sar so chu ky ¢

khir nhau.

Chang han sai s0 chu ky ¢ luar
2n
6=Asin—-y
T
Tai vi (ri quan sdt thit nhit:
A
8, = Asin—-y,
T
Tal vi tri quan sat tha hat sau
’n
B, = Asin—-{y,; +1)
T
Sao cho ¢o:
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. 2n
-0, =-A sm—T—\yU

D
il

d¢ ¢ m, + 6, =0,

Suy ra:

jand
i

. 2n . [2n
¢ _ASIHT‘I’O = Asm(T Wy —RJ

Gidi ra:

ra |

Viy néu dat hai di¢m quan sdt cach nhau nira chu ky thi k&t qué do tdy i gia
tri trung binh cla (0ong hat gid tri quan s&t s¢ loai duge thanh phin sai s6 he thong
¢ chu ky T.

Vi du: Trong h¢ thong do gdc, d¢ tranh sai s6 do do do [&ch tam ¢tia bing chia
vl tam  quay Kim chi thi, ngudi ta bo trf hai ¢ cdu doc s6 I¢ch nhau 180" dé loai

sai 0 chu ky pham phai do do 1¢ch tam trén gay ra.

3.4. SAI SO THO - CAC CHI TIEU LOAI SAI SO THO

Trong bang so licu do thue nghiém, doi khi ta gap phai cdc gid i do sai khdc
qud 1dn so vai cdce gia tri do Khdc, ngudi ta goi 13 gid tri bat thudng hay gid (tri nhay.
N&u gia tri nhdy niy khong nam trong quy tudt phan bd cla sai & thi phai lowi no
khoi bang s4 licu tinh n¢u khong nd s€ lam k€t qua do sai. Sai 0 do trong trudng
hgp nay goi la sai s0 tho. Sai s¢ tho xudlt hién do nhiéu nguyén nhan, ching han:
doc nhim, ghi nhim, do cde dot xudt trong diéu kien do nhu ket co cdu, dién dp
ting giam dot ngdt, mat dién...

Viée ¢d loal hay khong s Hicu ¢d mang sai s& the dnh hudng it 16n dén do
chinh xde cua kEt qua do. Vi vay ta gor gid tr1 nhay 12 gid () nghi ngd vi phai ¢d
bi¢n phdp ki¢m tra su nght ngd nay. Ngudi ta dua ra céde chi ticu khéc nhau tuy theo
yeu cdu vé do tin cay clia viec ddnh gid dé loai bd cdc s6 liéu nghi ngd 6 mang sai
$0 Ltho.

1. Chi tiéu 3o

Trong loat sd li¢u do X, X., ..., Xy, -0y Xy, NC0 X T2 86 licw nghi ngd, vai sai Iéch

gidi han cho trude € = 3g, xdc suft 1am cho sai léch v =x, =X > [

Pl ~ X[ 30)=027%



la khong ddng ké, hiu nhu chac chan x, khong nam trong quy luat phan ba coa sai
so. Nhur vay cde gia (i x, ¢d vp > g = 3o déu bi low khot hang <6 licu vai do tin ey
la 99,739 .

Plucomy phap tidn hanie Kicor tra sé lidun theo chi tién 3o

Tam bo x, ra khoi bing <0 léu, tinh X va o vdi s6 Licu con tat. Chang han néu

ta nghi ngd sa licu x, trong tap so6 licu do thi:

Tinh:

£ = 30 vii v, =X, - X

So sdnh v, vai & ncu v, > £ (hi v, 1a sai s0 1ho, X, bi loal bo, Néu v, < £ thi v, |a
sai 8O thong thudmg, x, khong mang sai & tho va phai dua lai vho tap s& licu d¢ tinh

lai X v oy vOi ca n so licu.
2. Chitiéu Sovino
Twong tr nhur trén, néu ta gqui dinh mot sal [éch gidi han cho phép & = vo thi khi

X, €O Mmang sai sO neu o v, = x - X > 76, X4¢ sudl xudl hién x, ngodi pham vi cho

phép s& la B vai:

Bol-20() =X
n

a = 2d(y) la xdeosudl dé x xudl hién trong pham vi cho phép:
+g = + s0:
k/n nho tuy ¥ quy dinh.

N - o Lok
Thuang 6 lin do n = 20, chon k = 172 thi coi xde sulit — = — = (b,

n 2n
P . -~ . . k - N 5 - . - B .
Ihong thudng ngudi ta qui dinh p=— theo yeu cau ve do tin ciy cha phdp do,
n

chinh 12 o = 2B(7), (r dd suy ra 6 ldn do ¢én thi€t n dé dam bio d0 chinh xdc clia

phép do.
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Sovind lap ra bang quan h¢ gitra kKhoang (in ¢cdy € = za vdi 86 lan do n trong
bang 2-5 lam chi tiéu toai 6 licu mang sai s6 tho.

Phuong phap kiém ira sai $6 tho theo chi tiéu Sovino: tién hanh tam tinh X va
o v tap so liéu con lai; tinh v = X, - X, Dya vao s6 lan do con lai n = n, tra hing
(g vdi dong ¢6 n = n, xic dinh duge tri s 7 ticu chuan. So sdnh 2, v&i 2. Néu

7, > 7 thi so licu X, ¢ mang sai 86 thd vi can duge logd bo khoi bing & licu.

Bang 3-5
Bang chitidu Sovind
n z== a z-=
33 (2]
5 1,68 20 2,24
6 1,73 22 2,28
7 1,79 24 2,31
8 1,86 26 2,35
9 1,92 30 2,39
10 1,96 40 2,50
12 203 50 258
14 2,10 100 2,80
16 2,16 200 3,02
18 2,20 500 2,29
Vi du: Khi do 10 mau thi duoe cic kich thude:
20,11 20,12 20,13 20,14 20,15
20016 20,17 20018 20,19 20,21

Tam bd s hieu 20,21, tinh duge:
X =120,15;
c = 0,027,

v, = 20,21 - 20,15 = 0,06

Tra bang Sovind vai n =9, 7 = 1,92 Ta thdy 7, > 7 vay v, li sai s6 tho, do d6 x,
cdn loai khai bang sa ligu,
3. Chi tién Romandapxki

Hai chi ticu loai sai sO tho tren chi chinh xac khi 0 1an do tdn. Vi so lan do

nha. tham <6 30 phin tdn thye nghi¢m khong di 3¢ chinh xac khi dai dién cho do
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phin tin chung nén khong the ding hai chi tiea tren. Trong (ruong hop niy neudi ta
dimng ham mat Jo Stadent £ = S, ko d¢ mao G phan bo cda bicn ngiuw nhicn ¢ dung

lugng be,
Ghab SUta co X, Koy ceey Xy oony X,

NEu x, T so licu nghi ngd, tam bha x, va tinh:

Rai kKhao sdac smoeeh

Student. ¢o:

Do do ta oo

2
, S 2
O G'\' t
1
: o !n -1
Sty T o G
Von

Tri o i Foomol tham <G cua ham phan phol Studeat S, Kyovist ko= n- b ogol 1o
~or bie te do caa phan phors Dang tich phan hiim S(0 k) o8 the tinh duce vie suat

Lom vuat hien vy Basae <o tho aew que dinh pham vi sai Iech gidi han che phen:

s L‘li = i!!)‘G S

Plv, - X]>ep)=1-200.k) =p
. 113
Viy: B Pls, - X|zey)= -2 Sk
{1
Neéw ta Ry hicu:
: g,
(= b l“—iﬁ——: Uy, - !
5o of}. o



Suy ra ', d¢ tranh phat tinh o, khi doé:

, n~+I
| “ = l|5
n
SUy ras
lp =1 -0y =10,
. +rL
v B=Plx, X ze)=2 S0,k

13
Nghia Ly c6 the xde dinh duge pham vi $e, d¢ v, i sai 50 (hod (dng vii 86 lin do

n va xac sudt loai bo cho trude B.

Bang 3-6

Giatri v,
) "1 005 | o002 | 001 | o001 | 1 ooos | 002 | oo , ooot

2 15,561 | 38.973 | 77,964 | 779696 | 19 | 2156 | 2618 | 2953 | 4.024 |
3 4969 | 8042 | 11460 | 36485 | 20 | 2145 | 2602 | 2932 | 3970
4 3558 | 5077 | 6530 | 14468 | 21 | 2435 | 2587 | 2912 | 3941
5 3041 | 4105 | 5043 | 6530 22 | 2127 | 2575 | 2895 | 3905
6 2777 | 3835 | 4355 | 4355 | 23 | 2119 | 2562 | 2880 | 3874
7 2616 { 3360 | 3963 | 3963 | 24 | 2112 | 2552 | 2865 | 2845
8 2508 | 3180 | 3711 | 37111 25 | 2105 | 2541 | 2852 | 3819
9 2431 | 3053 | 3536 | 3536 26 | 2000 | 2532 | 2.840 | 379

10 2372 | 2089 | 3409 | 3408 | 27 | 20084 | 2504 | 2830 | 3775 |
11 2327 | 2887 | 3310 | 3310 28 | 2088 | 2517 2820 | 375
12 2201 | 2820 | 3233 | 3233| 20 | 2083 | 2508 | 2810 | 3,737
12 2261 | 2782 | 3470 | 34701 30 | 2079 | 2503 | 2802 | 3719
14 2236 | 2743 | 3118 | 3118 | 40 | 2048 | 2455 | 2742 | 3602
15 2215 2710 | 3075 | 3075 | 60 | 2,018 | 2411 | 2683 | 3402
16 2197 | 2683 | 3038 | 3038 | 120 | 1.988 | 2368 | 2628 3388
17 2181 | 2658 | 3006 | 3008| - 1,960 | 2,326 | 2576 | 3.201

18 2168 | 2637 | 2907 | 2997
Viidu 6

bo mot loat do n = 10 duge cdae san 1éch kich thude nhu sau:



AX, 0,030, 0,029, 0,052; 0.031; 0,035;
(.032: 0034, 6,033 0,0258; 0,029 mne
cho xde suilt ngodi pham vi cho phép 1a B = 0,001 Tinh sai 1éch cho phép g, de:
Plx, Xize,)=p=0001.
(irdi
Thdy s0 licu Ax, = 0,52 La ddng nghi ngd, tam bd trong khi tinh AX vil o:
Chon AX' = 0,030 i = 30 pm.

Khidocov =0;-1:+1;+5+2:+4,+3,-2; -1 um

n—|
2
= ]
AX :AX‘+~';'—I:?»()+~[9— = 31,2 um = 31 pun
n—
T
]Z —/_\.X)
o, = 'fl*——wu = 2.5 yum
N \{ n-2 !

Do sa licu thit ba Ax, = 52 g e
vy = AX; - AX =52 - 31,2 = 20,8
anp vain =9, B = 0,001 tra bing 3-6 duge 1 ;= 5,314,
Do dio:
£, = V.0 = 531425 = 13,28 g = 13 yom
Nhan thay v, = 20,8 gm > g, nén v, li sai s0 tho, Ax; cin duge loal bo. Ta ¢o:

bllax, — 00312 0013)= 0,001

3.5. XU LY KET QUA PO GIAN TIEP

Phiromg phdp do gidn tidp trong thye (& thuong 2ap nhidu hon. Phuong trinh
hidu dién quan hé gitra dai lvgng cdn do y va cde dai lugng duge do true 1HEp X . X

R}

vy X, lic
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Van d¢ dat ra 1o cde gid tri x, 12 ¢de dai hegng do trae tiép, nhu phan 3.2 di
trinh bav, x, duge bicu dién qua X, vi AX| 1 sail 80 cia ching, duge do qua Jdo do
.. bo tan cia AX, phis thude vio do chinh xde khi do cting nhu sa Lan do. Van de

can g quy St L mor quan he gitta X 0 AX, vi cdc tham s phan ba cua dai luong do

vin biep Y va o

3.5.1. Bai toan thuan
Nor dung caa hin tean thuan: Var Ket qua do true 08p, ta b X0 X, 0 X, va
Jdochinh xdie torong g Jo oo g o Hidy xdde dinh ROt gqua doogidn Gep Y v
o

Coi w0 de g quyet bai 1odn niy Lo cong thae Tavlo tinh sai @ cta hinm 56 theo
sid 53 cta ol s

yo= 100 X X))

of of ar {L &
A HAN AN AN s AN e AN b AN 2 Y — AN
(’\I (,\'3 ) (’\-‘m ;:('3\"

Gia s mai din hrane 8 duoe doon 1an e sg eds

AR SR SN vir =1 :n
Vi
IR
ST L U RIS Sl S S
1:‘-1(?‘1
ueeor
\_\:1()\| Xy --.‘)\!“) 4 l?i“\xlj
I—!l(\l
.+_
NS
L L SN \m)e\__—:—-;&\”
o UA ‘
+
meAy
Mo “\1 S ""\III) S:'-‘\\Ih
R
n 1 111 l,“.l'
R LA YR SRS U T B SEFICIs 9
- [ X,



Co the hodn vi phép cong:

i

m al t
. ¢ o
Dy ENdOL X X 0 Y - A
=1 1=] X, =1
Chia ¢ har v& cho s
n i
S }'| z(ﬁ\u
[ = -
=¥ )\’\i
n n
Ta e
y=1ln %, N /_.Z_l\l
1=1 (ij

hity:

VElIN H A N FAL L X, T A )

Trong dd A, 1 sai sO (rung binh v

Ao =X, =X, X, T4, =X,

Do dota co:

;\'-' = Hi;l’ 72’ T an)

Nuhio Da muon tinde gia dri trasg binh coa gilad i do goin tiép ta ol viee

thery
wiad tri trung bindt cua cde dal Twong do e tiép vao platone trinh guan he vitta
chatne vl nhan,
¢ tinh todn Ao chinh xdc cua dui huomg do gidn 1HEP 1a audl phat 1ir ¢ong 1hiie
tinh sai s& ham:
| & cl )
Ay|:':__Axfl+T—AX2|+"'+-A_—AX“'I (=)
‘ (X ’ (X3 CX oy
n 5
'\_‘ 2
2N
r e so=d
\ Gy T \(‘—'—-—ﬁ -
n-
e e v 5 'S E) . .
I'a binh phuong hai ve (%) 101 1ip 10ng vt » ———Ax Ax, =0 theo 1inh chin
TN 0N,
I s SO w2

< k. Ta duoe:
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bl 2
E Ay i ZA"R
=1 R )=l 2
=0y = Ox;
n--1 n—1
Cuoi ciing la ¢6:
A N V2
el ) Cl
Gy = TWWG)\I + + ..—G.\'m
\ { xl J' { ‘XIII

Vida 7

Ngudat ta do khoing cdch tim hai 0 ahu hinh 1-2.

L,+L,
l‘(] 5 — (l]
hode:
D, +D,
L, =L, + 1 —= (2)

Do duge:

-
[

45 £ 0,02

c
I

20+ 0,02

40 +£ 0,02

h

r
I

1S« 0,02 D,

- Theo phuong dn (1) La cb:

A5+ 115
Ly == =80 mm
2
‘ o ) ) ) )
Day 1 chuai kich thude thang nén — = 1.
X,

Ta co;

£, :Jaf'l +E], —2.002% = 0,03 mm
Do da k&t qua do T

L, =80+003 s
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- Theo phuong dn (23 ta ¢o:

A5+ 115
L, =45 +—;—— = 80 mim

€1, = Je,{, vel ted, = 0022 £2.002% = 0,035 nun

Do d6 ket qllzl do la:
L, =802 0,035 mm

So sanh k€1 qua do ¢o the thdy vdi cung d0 chinh xdc khi do cédce kich thudce,

chudi kich thude (1) ngdn hon (2) nén dat do chinh xédc cao hon.

3.5.2. Bai toan nghich

Noi dung bai todn: V&I d¢ chinh xdc yéu cau trude cua dai huong do gidn Licp,
xdc dinh do chinh xdc cdn thiét cha cde dai lugng do true GEp d¢ dim bdo yéu ciu
cua dal lueng do. Sau do ién hinh chen dung cu do hgp 1y theid miin 4o chinh xag
veu ciu caa phép do.

Xuidt phat tir quan h¢ cua din heing can do y v cde dai lugng do trae GEp X, ta

Trong d6 oy 1a chi ticu d0 chinh xde yéu cdu, cho trude. Can xdc dinph cac chi

ticu o,, cla cde dai hugng do trye tiép. Ta chi ¢d mot phuong (1inh quan hé ma sé an

X
cdn xde dinh la m > 1, do vay bai todn khong giai duge.

Co s dé giai quy¢t bai todn ndy 1a gid thidt vé s can bing ic dung: dnh
fucang ciia do chinh xde cde dai lieong do trie tiep dén dé chinlt xde dai heong do
glan tiep whr ahan, nghla L
o ar o

G,‘Il.l = g

Q
g

11

i

('Xl (X, (’\m

Nhu viy thong so nao ¢d he so anh hudng [én thi can do vidi do chinh xide cao

hon. Tir d6 1a c6 (hé thay vao (%):
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Do d6: §=_1
m
Vi giar duroe:
S o
Oy :T:“‘"“‘y“ﬁ ()
' ol al
Vvm
X

Chu v
{. K¢t qua cua bai todn ¢o thé cho ta céde tri $6 o, rdt khdc nhau lam cho vige
chon dung cu do s& phite tap ve ¢d s6 luong va do chinh xde. B3 vay sau khi giat
néu thay ¢d diéu gi bdt hgp 1y ta ¢6 (hé didu chinh lai dé sao cho sd dung cu do
chon dung la it nhat, d¢ chinh xdc ctua dung cu 1a thong dung, dé kiém. Diéu nay la

hoan toan ¢6 the va hop 1y vi su can bing tde dung chi 12 mot gid thiét gidp ta giai

quyCl s bo bii toan.

Trong do ludng phin 1dn cdc quan h¢ do gidn ticp co quan hé phi tuyén vi thé
vi¢e tinh hé s6 énh hudng — phire tap dé gay ra nham lan. D¢ gidi quyé& kho khan

‘X,
nay ngudi ta chuyén sang tinh sai & twong ddi cia cde dad fugng, nho do vice tinh

todn trd nen rdt don gian, chang han ¢o guan he:

aIlll_)ll
) - P )
<
Ta ¢co:
& m 1m—l _hn o na m _hn—] & pa 1 'hn .Cl’fl
= T s
Ca e’ b <P i el
Né&u chia cd hai v¢€ cho y ta co:
7y
Y
Ta s¢ ¢
o of a
fa M, b n, x __DP.
y A S Y ¢
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rial dom gian cho tnh Loin,
3. B¢ don gian va chae chan, Khi tnh sai s6 ngudi L tinh sai s6 gidi han:

[ ~e
LRI L
Ll i I, o
oy - \__' —oc, | =mS va1 S= —a
[ OX X
151 1 i
Suy orac
o
Y :
T i { !
-l
m|
X

Vige giai theo (77%) cho ket qua tinh nho on (7% do dé 3o chinh xde dunge cu

do chon s¢ cao hon.

Vidu 8
Tedr lai vi du 7. ncu yéu cau trude ve do chinh xdc dung cu do L., chane han

g, . = 002 pun. Chon do chinh xidc dung cu do dé do L, L, sao che dam bio £ dat

yeu catl,

Cricti
. . > N Fl- . - -
bay ta chuoy thang, N I, Ap dung cong thite (¥%);
[ |
N a0]5
£ = —= ~ 0ol
V2
Pedo Lok vol e, = 0005 can taet chon dung cu deed g el chia i

chon dude dunge cu do co g e chia 001 pi

Vidin v
Bo oty trong vat licu vai sal so cho trude & < 1%, Dang mau tru, Quan he:

v o
D -1y irong vl licu do duoe

P - trong lucng miu 250y

- dudmye Kinh mau ES e

C

- chidu cao miu SO i



Niw dinh san =0 coa cde dao lugng do trge 5Ep va do chiinh ade can dung cu do

theo vong thae (54,
(ricii
Do day Lo quan he phi tuyen nén ta [y sal sO teang doi:

€, Ep .E, E
L, Bt R R

(D P d h
Gia thict 3 y¢u 18 do 1a ¢ian bang tic dung, ta co:

Er o808l g C sz

P "4 h 3
Gial ra

£ g £
SPepare s Manlet s S 033 -
I d h

Do dé sal satoved doi cda cde thanh phin L
g, = LAY < 250 ¢y =08 ¢

£, = 0.10% < IS i = 0,024 pum

g, = 0.33% <« 8O nom = 0.26 nin

1
Nhin vio két qua tinh ta thily sat 56 bang 0,8 g 14 qua 1dn, can dé dang dut sai
SO 00 gosal so do do dad h bang 0,26 pee 1 qud tho so val dung cu do dii, trong

khi sai sa do d 1a kha khat Khe. Vi vay, ¢o (he diéu chinh fai nhu sau:

Eq ) £
T do< g - (R S R
% d h

JEdam baas

£ £ 3
e L
P d h
Chal ra ta duge:
g, =025 ¢

2, = LO6
g, = (LOR mm

Nhu the ¢6 thé chon ¢an thién binh ¢6 gia tri chia 0,1 ¢ d¢ can va thude cap

0,02 pm d& do do dai d v h.
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3.6. DO CHINH XAC VA DO TIN CAY CUA KET QUA PO

K ndr s e ket qua do bao erongoen ta cung Jdog hrer seode chimdy sac v nds Bo
chimh vae coa Rat g do phu thuoe sae sat so e phidp do hay do phaa tin coa ket
Yt e guaal e D brune bimde coa ids Sa sdc o phop des e thudime duac e dida
i sad so 0 chuan . Do v madd vaoyg phan i kel tneee toe Taovar mdn plhaony
Vs st e the oo dooc datin ey coa ket g do B bae i

Pro vin cay cos s hien dodocie danh g bang xae sual suat hien cuia sadneo
toms vt phae e can Rch thoes Mung phan tan coa hich thiroe duoe wor da
Khoang nncav |- &0+ ol han than g duce cot B ban kinh tin cave the hicen Jdo chinh
vae et phdp dos ot tar e dd chimh sae coa het gud do hay sai sado,

R rane do tin cay o do chanh xdc ko do b ha fhan nem od hren quan chat
cho v eting dung Jde nds veomiae do ehinh xde cua phep dos Mo ket qua do K bicu
Jdion dea can Bea didn day duocado chinh e vacdS i cas i mdai eo v nehia s
g

Prome phan s o cin ban deneae phdpy dosdang docde dan frone co dinlhe
T thepe s bbb i thin odans N ovav s RO qua il N o e i iy

i)

ol cad con s i

3.6.1 w'ido g tigp cac dai lugng trong cung diéu kién do

Ko e e cone san w0 der comd v = Q0 vang nho X o Qued the ndi x o= Q0 N

conde s B K e Ddoe e v v G Q cane taine

Staed the ndt dooe Khi nose

Now osae dmh dioe o vinge B ocan A - w0y
sk Doy et cheoy € tone Tan o o Be cluoh B do bin ca o i vong ihiee

Iicw dicn kot gua des

o4 ep o Rhodne tn cay v cone thie hicasdion,

by

P NS R don s U phidn phe chinag s



o= 2{([}(7,)(& =20
0

< € 5 N oeiA et s . P . - T
voi z=—1 vd ®(z)la gid tri tich phan Laplas. V&i cing phép do, ndu mdr rong
s}

khodang tin ¢y [— E, +a] thi 7z tang. Bang 3-7 cho trong mot s6 tewdng hap die bict.

cac trudmg hgp khée tinh (odan theo bing cla phu luc.

Bang 3-7
z=zglo 3 2.5 2 1.5 1 0,674 05
o% 99,73 98,76 95,41 86.44 68,28 50,00 38,30

Nhin thiy ring vdi & £ 20 d¢ tin ciy kém. Vdi € = 30, a = 99,73%.

Trong Ky thuat ¢6 thé coi li a = 100%, vi vay thuong ngudi ta biéu dién k&t qua
do theo cong thire:

Q=x=*3¢c

Khi d6 coi nhi 3@ ngdm hicu do tin caya = 1009%.

Vi gida i X,do e edy cua so licu cang tang nhG oy = s¢ nho di, Tim

o
Jn
€ . . . . )
/. =—— s tang va O(z) tang 1am o = 2P(2) tang.
o
X

Q:fte

a=PX-exQsX+e)=2[pz)dz
0

2) V@i n nhd (n < 20), kha ndng dui dign cia o tinh cho ¢4 phan bd s& kém
chinh x&c, ta phii tinh do tin ¢y cua cong thie bicu dién qua ham phan bo Student
v tham s& cua phiin bo la:

Tir biit dang thite ddnh gid dd tin cay ta cd:
P(X—ESQ£§+5):P(—££vs+s):a

hay:
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e X- E
oo X0 2],
L Ox Ox  9x)
e X - . o £ £ ) . £
Xdc sudt dé cho t= nim trong lin c¢dn | ——, +——J var 1, =—— ta
Ox Sx O Cx
3
o
e  X-0Q = ] ¢ _
0.:P“—~75—- Qs+— :°jS(l,k)(1I:2(D(z)
L oy Oy Oy o

Trong do k =n - 1; QO gid tri cta tich phan Student.

Viidu 10
D¢ danh gid do chinh xde cha co ciiu didu chinh may ngudi ta cac thie 14 chi G
@9, Khi do cde chi tict ¢t thir duge loat sd lidu sau;
9,11 9,15 9.14 9,13 9,16 9,17 .12
9,10 9,18 9,15 9,12 9,13 9,10 y,14
Vi do tincay o = 959%.
Criai
Kich thude trung binh: tam phian bo caa kich thude dicu chinh:

1

Sx Sy,
s 0 e 196
X=t—=X'+ =9 5 —0 (7 =914
n n 14
f“—‘——_?
N (x, - X))’ AT
- 1]
Oy = VQ—--W—— = X———— 10 = 0023 i
: 0l Vid-1

Vain=14cék=n-1) =13 Trahing duge 1, = 2,160; o = Y59%.
Viy:

£, = 1,0y =2.16.0,023 = 0,05 mm
Cong thie hicu di¢n ket quat do:

X=X te=914 1005 mm

Do tin ciy cua cong thire bicu dién:

136



a=P(914-0055X 9,14 +005) = PYO,09< X £9,19) = 95%

Nhur the ¢o nghia la vai dO tin cay la 95% do chinh xdc diéu chinh dat + 0,05,
kich thude nhd nhdt x,,, = 9.09 s kich thude 10n nhit x, . = 9,19 .

Litgng dich tam dicu chinh so vai kich thude yéu cdu:

A=X -X,=+0,14,

Vidu 1]

Binh gida do chinh xdc cta cong thie gin ding X = Q, vdi o = 95% ncu bicl
ket qua do duge tinh (e 5 1an do ¢d o, = 001w

Gridi

Vadin=5cdk=n-1=4 Traduget,=2.770; 0 = 95%.

P chinh xéc:

0.0
S 2776, o012

“Jn Js

Viay vor d¢tin cay 95% dim bao ket qua do e sai [ech vai gid i ding i

£=1, 0y =1

113

|_)Z - Q| <0012 mm

PX -002< Q<X +0012)=95%
Vi 12

bianh gid do chinh xdc coa cong thie gan ding X = Q o vidu 11 ncu do chinh

xdce veu ciu 12 0,02 m.
Cricdi

Vi IK—Q\S(),(}Q 1a ¢6:

=002 .
IS N L Y
o, 001
J5

Theo hing Student vdi no= 5, t, = 4,46 d0 1in cdy s¢ ol vao gida hai 11l so

o =098 via =0,99. Ding cdch ndi suy ta duoe o = (0,988,
Vay:

PQ? -Qix 0002) = 98 8¢

Ry



3) Vdi truong hop thong s6 do tuin theo ludt Macxoen thi khodang tin ciy bao
"
g1 cing ¢d can dudi 1a 0: [0, ] va dd tin cay a :Itp(R)dR
vl

Trong do ¢(R) la him phan bd Macxoen ¢ tham s6 phan ba 1

R
t=—
()
VAL R - thong so do.
) . <
6=—=F _do phin tan dudng
().655
vas

b t
a = [@(R)R = [p(1)dt = F(1)

0 0
Trong d6 F(1) 1a gid (ri cia tich phan Macxoen, tra trong phu luc.
Vida 13

Do do méo cua loat true duge bang s4 licu:

A 0 0,01 0,02 0,03 0,04 0,05
m 4 7 10 5 2 2

NCu chi nhan cic sian pham o6 d0 méo Ay < 0,04 thi o bang bao nhi¢u?
Gidi

—_ m, lAL\'ﬁ

Ay = Z ! = 0,02 mm

l Xm,

Y mi(Ay —Ay)
GR:JQ (B Z0) 14,

Zmi -1 )

o= 2k —002
0.655

»

X, = 1920, =0,026

U
002

Tra bang ta duoc o = 0,865 hay a = 86,5%.
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3.6.2. Khi do truc tiép cac dai lugng khéng cung diéu kién do

B¢ nang cao dd chinh xdc khi do, tién hanh m loat do khong ciing dicu kicn do.

o chinh xdc khi d6 duge ddnh gid bang hicu IX -Q|<e.

o tin cay duce ddanh gid bang:

4+
o = J':p(x')dx

Sa loat do & day 130 nén him mat d6 ¢dn ding 14 ham Student vii:

hay:

vie k=m- [.
Cé the ddnh gidg do tin ¢y cia cong thite bidu didn Khi quy dinh (rrde ¢ chinh

LSO

7 B ]

— t
a=PX -1 o, QX+t 0,215kt
X

)]
Vi dy 14
Caé ba nham thi nghi¢m do ciing mot do diad mau duge:

X, =9573 6 o, =001

X, =9574 <& oy =0,02

X;=9575 co oy =0,025

139



Tinh todn k& qua do vt yéu ciu do tin cay a = 95%.
Gliai
Xae dinh cic hé 50 do tin ey w

wo— oo

oy, 0017

1
w, = Pl s
Oy, 0027
1
Wi= = 1600

oy, 0025

Xde dinh kich thade trung binh X vi SR

K
T “'Li’-i
< =l _100.9573 + 259574 + 16.95.75
T T 25
Z“[ 10+ 25+ 16
1=1
= 95,73
o = l l =008

""_\/k 14100
W,
i=1

Vi dotin cay a = 95%; k = 3 tra duge 1, = 4,303, Vay d0 chinh xdc do dat:
E, = 1,. 0% = 4.303.0,008 = 0,03
K&l qua do hiéu dién 1a:
X = i +E,=95.76 £ 0,03 yum
v
P(X -g, s X< X +g)=a
Thay s0 vao a ¢6:
o =PO5,70 <X €£95,76) = 95%

Ca6 the 1thily ring khi sd loat do tang do tin cay ¢ta k€t qud do s¢ ting.
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3.6.3. Xac dinh s8 1dn do cdn thiét theo dd chinh xdc va dé tin cay yéu cdu

Trong khi nghicn cu do chinh xdc va d) Uin cay cia phép do 1a thay ngedi danh
hudng cia do chinh xdc cua thiét bi do thé hi¢n qua o hay dé phan 14n kich thudc
do trang bi cong nghé gdy ra 6~ cOn y&u (6 thit hai rdt quan trong, d6 13 6 Lin do

n ¢ anh hudng dén oy va vi the énh hudng dén & vaa.
Vin d¢ cdn dat ra 12 dé ddm bdo & v a ta cdn thuc hién phép do voi s6 lin do
to1 thi¢u 1a bao nhi¢u?
Xudt phat tIr ding thitc danh gia do tin cay:
e

a=P(-e£X-Qs+8) - P(-1,0, <X -Q<+,05)=2[S(1, k)i
- ¢}

t X-Q {
=P - — < &
o] {JE< = <+JH}

:(l
=2J$Lle

0

Trong dé {— J bidu dién khoang tin ciy cla cong thie bidu dién

{ " l
vn o n
,?—Q’Sa trong vung |- €, + €} nhung la mot dai lvong khong thit nguyén nén goi

{ . L s PR .
——= la sai s& twong d6i, ky hiéu la:

Jn

Aq biéu thi ty 1¢ gilta sai 1ech X - Q vdi . Do sd lén do 13 chua bidt nén ta o6
thé duing bing tich phan Student d¢ tinh ra o 1dn do n dng voi tham s& cua phin ba
i Aq. K&t qua ghi nhir bang 3-8.

Co the nh‘{m thdy riang vii Aq = | nghia 1% ching han mot dung cu do ¢6 o = 3
pm mi doi hdi do chinh xdc do lae = 3 gm thi vdi 36 tin cdy a = 95% thi phai do
16i n = 7 lan. N&u vdi Aq cang bé, s6 1an do cang phai 1dn dén mifc khod ¢6 thé chip

nhin noi.
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y

h 050 | 060 | 070 | 08 | 080 | 09 | 099 , 0999 |
1.0 2 ’ 23 a i 5 | 7 a7
0.5 3| 4 6 9 w e | a2 | =0
0.4 4 5 8 12| 19 7 b 48 74
0.3 6 g J 13 20 3z i 46 8 127
0,2 13 19 43 70 9 | 71 i 277

0.1 47 72 109 166 273 ; 387 | 668 | 1089
0,05 182 285 421 859 1084 . 1510 i 2859 i 4338
001 | 4543 | 7090 © 10732 | 16430 | 27161 | 38416 | 86358 | 108307

Vidu 15

Dung dung cu do ¢d gia tri chia ¢ = 0,00 d¢ do vai yéu ciu do chinh xic

e = 0.005 ¢an phii do bao nhica 1dn d¢ dim bio 3o tin cay o = 9572

Giici

: I -
Thutmg Ly G = TS 0005

X IRRIY]

A= S
o 000

Tra hing 3-8 cin don > 7 Lin o sé o6 (X QL0008 vai
POX - Qfz U,005) = Y54%
oo . E N . - NI
VT el 8O - > 1 ota dung bang Stadent & g,

18)

Viida 1o

Xdc dinh so mau tor thicu khi can tha lae dicu chinh may Khi bice do phan Gin

¢l ¢d cdu diéu chinh 1 0,01 vai do chinh xde yéu can X = X + 0,03 va do tin cay

o (rong tng la bao nhicu?

Ciicir

o

1 0,043
Ag=—7 —&= = M 3
G \Jﬁn 0]

. ) ] B l I
Tra treng bang Student sao cho duoe i <o, thoa min -2 =y,
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Tra bang voi kK = 2 ¢d
Lo = 4,303 (ng voi o, = 95%
(ar = 0,965 Gng voi a, = 98%

¢o thé not suy ra t,:

L
(, =, + 22— = 5790
Do do:
n= Yo ] :[ S0 = 24993
3 Vo3
Vay: nz 3.

DO tin iy twong Gng v&in=3; 1 =5.190 1a a = 964%..
Vay vai 3 chi GéE cdl tha ta s§ ¢
P(IX - Q< 0,03y =96%

Ta ¢6 the thily ngay riing. néu ting s& miu thir 1én n = 5 vai dicu kien da cho, 1a
sC con

€ 003
t, =—%+/n = 25 = 6,708
) 0,01

Tra hing tich phan Studen ta s thiv v n = 5: k = 4 tht 6
e = 4,606 tng vai o, = Y9%
la: = 8,610 Gng vii o, = 99.9%.
v ¢6 the non suy ra do fin eay @ ing van 1, = 6,707 ¢é o, = 9Y9.5%.
Viay vai 5 chi tiét cdt thir ta 88 co:
P(X - Q< 0,03) = 99,54%

Ching té khi cing yéu cdu vé do chinh xdc, néu ¢6 s6 mau (hir hay so lan do
tang thi do tin cay cua phép thir tang [én rat ding ke,

Tuy vay, khong ¢6 nghia 12 ching ta o tang n mai d¢ dal myc dich 1ang o vi:

- Thit nhit 1a khong kinh té.

- Thi hai 13 bai todn ¢é dicu Ki¢n ring bude vdi madi n (hay moi k), e 1a dng

vl mai dong trong bdang Student ta cO moL T 8O Ly, Ung voi a,,, = 99,9% néu nhu
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€, . » T .. €, 1~
1, = —+/n > 1,,,, thi viéc (ang n dén muc nay 1a vo nghia vi vai o, = ————\/n >

o] o]
thi dit dut a,,,, 10i, viéc tang n la khong can naa. CO the thiy ngay lia néu véi vi du

) .- . 003 -
iren, vaAin = 6 s&¢h L, = —7\/(1 = 7,345,
0,01
Tri 80 teu,, Ung véi k = 5 14 6,859 < t, nhu vay vi¢e ting n = 6 la khong cin

thiét va s& mdu thot hop Iy 1d n = 5.

3.7. PHUONG PHAP XAC DINH MOI QUAN HE THUC NGHIEM

(3 cdc phin (rén, khi tinh todn cdc s6 licu, ta dd han ché 1a viée do duge thue

hi¢n trong qud trinh dimg, tde 1a van thong s6 do la bdl bidn trong qud trinh do.

Trong thue (& nghién citu va sdan xudt ta thudng gip rat nhic¢u phép do duge thue
hi¢n trong qué trinh, ching han sau thoi gian t nao d6. Khi dé s& 16n tai mot mai
gquan h¢ gita dan hugng do vdi thdi gian. Mac khde ¢6 the ¢o mai quan he gl cic
did lugng vai nhau theo the thite mon sy thay doi cia dai hegne duce xem L doi sa
(x) (rng vl sy thay doi cia mot dai tugng duge xem 14 ham s0 (y) duge bicu dién
bing cdc quan hé ham so thong thudng y = {(x) hodc dudi the thie méi sy thay doi
clia déi so (x) ¢6 thé @ng vai sy thay d6i cha nhiéu gid tri cia ham y: y,, vo, ...y,
cr Yo VA nguge lai v3i moi sy thay doi clia y ¢4 thé ¢6 nhiéu sy thay d6i cla x: x,,
. .o.s X Khi do méi quan hé duge goi 12 mai quan hé tvong quan, duoe bicu

Xsyooms X,

dién dudi dang bing nhu bang 3-12.

Trong phan niy s& néu phuong phap xdc dinh moi quan he thue nphiém (I cde
$6 liéu do luong thue nghiém.

Vice xide dinh mai quan he thue nghiém tir 86 1icu do can qua cice bude:

[. V& s bd quan he theo s0 Liéu thue nghiém.

2. Chon cong thite bicu dién ham quan hé.

3. Xie dinh ham thue nghicm: xde dinh cic hang so trong cong thite di chon.

4. Ki¢m nghi¢m su phd hgp thue 1€ cla cong thitc vira xdc dinh .

Trong d6 bude | duge thue hién sao cho vi¢e v& quan he 1 don gidn d€ vigce
nhan ra quan hé chinh xéc hon.

Ching han véi cdc him phi tuyén, ngudi 1a dung thi thuat dé sao cho ¢6 thé v
thanh quan h¢ tuyén tinh, vi du dung gidy Logarit hode cdc phuong phip chia do

khac.
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Sau khi v& so bo d6 thi ta ¢6 thé nhan dang va gén duge cho né ham guan he

gian nhal.

(3 phan nay chi trinh bay (ir bude 2 (g di.
3.7.1. Xac dinh quan hé ham sé giita cac dai lugng

1. Chon cong thite thuc nghiém

Khi chon cong thie thue nghiém cin chon sao cho ¢6 cdc hang s6 13 it nhat, vi
ncu s& hang sG nhiéu s¢ gay phién phite cho tinh rodn ciing nhu viée st dung cong
thife sau nay.

Trong thye t&, bai todn xac dinh cong thite thue nghigm ¢6 thé gap mot trong
hat truedng hop sau:

a) Khi kiém nghiém dinh Tudt

Lic d6, dang quan h¢ gitta cde dai lugng Fa da bi€t, chi ¢in xde dinh cic hing

50 thue nghiém.
Chang han:

Cho bi¢n doe lap x 1a dong dién 1 qua trd B cho bién phu thude y 1a higcu dicn

the trén trdy R.
binh luat vé dong dién cho ta quan hé:
U=I1R
nén la co:
y = R.x

Trong do y v x 1 cdce gia i do duge trong diéu Kién thi nghiém, R 1a hing so
can xdc dinh.

h) Khi nghicn cion rine quy Ludgr mdi

Lic nay quan hé y = f(x) 12 chira bi€t. Thong thudng phdi dua vao salicu thi
nghi¢m, vé so by do thi. Quan sdt do thi néu nd gan gidng mdt quan he nao di bidt
thi gdn cho dudmg bicu dién quan h¢ dy. Sau d6 xdc dinh cde hang s& cua quan hé
vit Kicm nghi¢m cong thic.

Né&u do6 thi cho ta mot dudmg cong la thi theo 1y thuy&t clia Taylo, mot ham so
bat ky bao gidr ciing c6 thé biu dién duge dudi dang da thitc bac:

y =B\-+BL'\'+B:X:+_" + B xm+



Do d6 ta ¢6 thé gan cho dudng bicu dién quan h¢ trén vai bac m can thic¢t di
diing, thuong Iy m = 3 hoac m = 5 1a cling. Néu ldy m 13n hon s& gay phicn phie
cho tinh todn B, ciing nhu cho viée sir dung bi¢u thite sau nay.

Sau d6 tién hanh lap m + 1 phuong trinh d¢ gidi B, v3ii =0 + m.

i

Khi ki¢m nghi¢m do chinh xdc cia cong thire bicu dién ta diing chi ticu:

fronge de:
Yoo - gIA 1 cla ham thue nghigm:
y, - £id tri do trong thi nghi¢m;
n - 80 gid tri do;
k - s0 hang $0 can xédce dinh;
G,,, - sai 1¢ch binh phuong trung binh cia cde gid try ham thue nghiem;
g, - sai [¢ch binh phuong (rung binh khi do y.
Néu (%) khong thoa man phai chon lai cong thic bicu dién.
Do x vir y dcu la cde pid
tri do vi the chidng déu oo do
phin 1an. Do dd, gid i thye
nghie¢m cua ham khong phal
fa mot diém co dinh ma cd
3 ! 2E, "_
the chay trong micn phian y "
tan hinh chir nhat ¢é canh la ] ;
o o g drsan
2e, va 2e, nhu hinh 3-4. Vi

thed d6 thi him s0 khong

phai 1 mot duong mi fa mot
dii hi bao b hai duomy
cong hié¢u dién pham vi phan /
1dn cua ham sa. Do d6 trong /

a

dai nay ta hodn toin ¢o the o

v duong cong tron sao cho
no 1Ep can nhicu diem thue

nghi¢m nhat. Hinh 3-4.
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2. Xde dinh cong thire thue nghiem

D¢ xde dinh cong thite thue nghiém e k&t qua do Tudng, ey theo yeu ciu ve do
chinh xdc ngudi ta cd thé ¢6 nhidu bi¢n phap, thuong ding i phuong phip d6 thi,
phuong phidp trung binh vd phuong phidp binh phuong nhd nhil. Trong d6 d¢ dat ko
qua nhanh nhit ngudi ta ding phuong phip dé thi; d¢ dat do chinh xdc cao nhal
ngudi ta dung phuong phiap binh phuong nho nhit, Vi vay & didy cling chi tiinh bay

har phuong phéap tren.
o) Phucong phep dé i

Dua vio cde gid tri do v& sar b dd thio gdn cho nd mdt quan hé. Thudng phuong
phip ndy chi ding cho gquan hé tuyén tinh. Chon mot cap di¢m hit k¥ th¢ vie quan

hé d¢ xdc dinh cde hiing s cua hivm.
Vidu 16

Khao sdt sai s0 hinh ddng cua loat true sau mai €20 1rén chicu did 40 maor tai 5

11¢L dién, nhan duge <o ligu nhur bing 3-9 v&i (o) = 2 pm.
Bang 3-9
Khoang cach dén tigt dien do I, mm 2 10 20 [ 30 40 !
Sai léch kich thude v =d - d,, mm +3 +5 +8 J +15 +18J

- V& do thi gira san 1éch duong kinh Ad theo khodng c¢ich (i mat dau don a¢l

di¢n nghién ciru nhu hinh 2-5.

- Quan sdt do thi gan tuydn 25 ad
tinh ta gan cho quan he:
Ad =a + bl 20
Theo bang 3-9 ta lap hé phuong
trinh dicu kién; 15
a+2b=3 (1)
10
a+10b=>5 (2)
a+20bh=§ (3) 5
e = -~
a+ 30b =15 (4) 1
A+ 40h = 18 (5) Q 10 '20 30 40

- Xac dinh cdc hang soa va b Hinh 3-5.
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Cin h¢ 2 phuong trinh d¢ eiai.
Chon cap di¢m thi 2 viy thii 4 d¢ lap he phuong trinh didu ki¢n:
[y + 1(th = 5

a4+ 30b =I5

Gidl ra duoc a =0, b =

b | —

Viay ta ¢6 phuong trinh quan hé:

1
= -]
2

Adyy

- Ki¢m nghiém do chinh xdc cia cong thite bica dién: d¢ khoi 1dam ta lap bing

tinh nhu hang 3-10.

Bang 3-10
U , L e
i SoTT \ | ' A s | \d booad, - \dyyy, (M- A
- 1 ' --”2_7 | 1 3 +2 4 o
2 10 5 5 0 0 |
3 20 10 8 -2 4
4 30 15 15 0 0]
5 40 20 18 -2 4
m*-: ' 102‘ ‘ 12 -
.

XA thiy Oy, ™ 2 g = oy ] did cho nén o the ket luan: ¢ong thire thue nghiem

di xac dinh ¢o thé chap nhin duge, nd phin dnh chi GUE gia cong bi con deu, to din

lein hha cang xa tict dign dau.
by Pliwone phdp hinh pheonyg nho nhdat

Noi dung cua phuong phip niy 14 sao cho dudng cong thue nghic¢m Gép cin
nhi¢u nhit vai cde diém thye nghiém. Khi d6 10ng binh phuong ciia cdc sai Iech cda

cidc diém do thue nghiem vdi cde diém tuong (ng trén ham thae nghiém 13 nhd nhit:
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13

'[\:]

T

(Y|\ ‘Yi)z =min

W
0

trong do:
Vi - g1d tre him thare nghiém:
y, - gld tri do nrong dng.,

11
. N ) . SR S g : N
Doy = f{x) nén > €5, :‘: (v~ —¥,) ciing 1a mot ham cha x, ta ky hicu 12
i=1 1=i

[F¢x):

v B R B 2 .1 Z 4

F(’\)*Z nFBix+Box 4L+ B x" —y, (*)

Ham F(xy dat gida ter min Khi cde bicn B, (1 = | + m) cta ham dat ¢de gid tri

Iim ham nhiéu bién dat cue ticu. Theo dinh 1y Feema, ham nhiéu bién theo B, dat
ctee tri khi vi phan teidn phin cua né theo B, biang khong, tie i

AF(x) = V—iAB‘ =0
— B,
Suy ra:

¥ _CF_CF_
B, B, B, B,

Lay dao ham riéng bidu thiae (%) rdi cho ching bing khong ta lap duge he
phirong trinh phap tuyén:

S B, +Bx BT b B —y ) =00
i ¥l n )1

By O

S 2By +Bx Bx? e 4B~y x =0
L LT

cF & 2 m 2

- =3 2B, + B X +B,x" + .+ B x" —y )T =
B, 1=1

:BF =ZZ(B(J + le + BZXZ +"'+Bmxm —_yz)'xm =0
o

i =]

Rt gon hé 1a e
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nRB, +\I:x]Bl +ixf82 +...+ix}“8“’ :iyi
i=1

i=1 1= 1=1

n

n n n n
ZXIB“ +foBl +foB3 +...+Zx;”+'B'” :ZY{X
=1

i=1 i=1 1= i=1

[4~

XI]IBU +‘;‘“‘\m+]B +z\mhzﬁ + +V‘>‘m+mBm iyl‘\in

| 1=I i=I |*f

Trong hé nay, cde i s¢y, va X, 1 cde gid tri do; m 1d 50 biac cao nhat. He pom
m + 1 phudng trinh d¢ giai m + 1 dn s B, nén ta s& nhin dwge mot hé nghicm duy
nhit.

Vidu t7

Van bang s& licu 3-9. Xde dinh cong thire thye nghi¢m theo phuong phip binh
phuong nhé nhat,

Gidi
Vdi he phuong (rinh dicu kién dd viét & vi du 16, ta ¢6 bac m = 1, 86 h¢ 8 cin

xdc dinh k =2, s0 diémdon=5. VGi ky hicu B,=a; B, = h; x, = 1, y, = Ad,. Ta ¢

=nB;, =5a

S =YX, =102

ZAd Zy =

Y x? = 3004

1=1
Zylxl = 1386

H¢ phuong trinh phédp tuyén s¢ la:

11 n
nB, +ZX‘.Bl = lYi

1=1 1=1

I]
!Zx BU+ X'By =2y X,

Li=I =1 =1
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Thay vao ta co:
| 52+ 102b = 49 (1
102a + 3004b = 1386 2)
Giai ra ta duge: a = 1,26; b = 0,42,
Vay ta ¢6 cong thire thye nghi¢m la:

Adjn. = 1,26+ 0,421

Kiém nghiém do chinh xdc clia cong thire theo bing 3-11,

Bang 3-11
| 12 Ad, Adi \dry, £, = \dng - A £2 = (\dy - A
2 4 3 B 21 +09 0,81
10 100 5 50 546 +0,46 0,2116
20 400 8 160 9.6 +1,66 2,7556
30 900 15 450 13,86 -1,14 1,2996
40 1600 18 720 18,06 +0,06 0,0038
102 3004 49 1386 5,08

5,08
—_— = 5 =13 < [o,| =2

C6 Ihe thay ké qui xde dinh ham thye nghicm theo phaong phip binh phudang

nho nhdt dat két qui chinh x4ac hon phuong phédp d6 thi & trén.

3.7.2. Xac dinh mdi quan hé tugng quan gilra cac dai lugng

Trong thire 1&, 1a gdp nhimg moi quan hé phite tap vé mat chir luong sin pham,
chdng han cédc chi ticu nhir do chinh xdc kich thude, sai s6 hinh dang, do nhin bé
mal... ddng thoi dnh hudng tdi chit lugng sin pham, ngoii ra ching ¢on anh hudng
lan nhau. Nhitng méi quan hé kiéu nhu viay khong thé ding phuong phép nghién citu
MG quan hé ham s0 thong dung dé bicu dién quan h¢ duge. MaGi quan hé nay cén
phii lam theo phuong phdp thong ké vi duyge biéu dién dudi dang bang hai chiéu
hay nhiéu chiéu.

Bang bicu dién moi quan h¢ Ldn nhau gifra hai dai hegng x vie y nhu bing 2-12.
bay la dang bing bicu dién madi quan h¢ trong quan don gidn nhdt, (e La chi ¢6 hai

bicn phu thuoe Lan nhau. Trong dé mot gid tri x dng v&i nhiéu gid tri coa y va tuong
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(F Mol eid trn cta v eing g vai nlicu gid tri cta s Cae gid 1 coa x va v duge phi
theo ¢at v hing, fivmg (g trong biang thong k¢ cho ta so chi tiet od chat Tuong (g

vl X va oy

Bang 3-12
[ Y <~ |
¥4 Yz Co Y C Yi !
k
Xy .. P E_‘nu
k.
Xz in?:
P
b - S . e n—
!
,,,,,,, P |
| ‘ L
. X, | ‘ | Sy !
| |1 |
k
Xy . R :n(w
] 1
m m m m
Z Znﬂ }_,n|2 . Znij I ank N
i i1 i1 11 11

Trong méi quan h¢ (wong quan gitta X va y, dé xde dinh mdi quan hé giiin chiing
neudi ta dua ra hai chi ticu chinh can xidc dinh, d6é 1a mie 4o wong quan va dang
quan heé. Sau Khi bict v mire do trong quan v dang quan he thi ta sé 6 duge
phuong trinh quan he mo @ mai quan hié iromg quan gitta cde dai Trgne dane nehicn

Cu
bo dinh gia mide do trong quan ngudi e diing hé so uong quan:

\
Cy

Iy =

OxOy
Trong do¢ o o, Lisa [ech binh phuung trung binh cua cic dai Tuong vy

~ Zni_i.x,yJ —

C - XY

Y
n

Trong dé Zn”.xiy_i li k&1 qua nhan y, vdi tan sudt tuong ting n,. sau khi cong
tich y,.n, theo ¢t réi nhin vai x hode nhan x, vdi n, theo ¢dt roi cong lat theo hang

roi nhan vdai y.
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’V‘nl >\1 znl yl
Noo=t Y-S5t
n 1]
N | &
R Y0y
‘1= _ 1=1
Oy ﬁV " Oy =
n n

H¢ 6 twong quan 1y dac trung cho me do quan h¢ twomg quan tuyEn tinh v o

tri 50 gidh han:

Sl 2+

Trong truong hgp tuong quan dong bicn (nghia Ld khi x tdng thi y ciing tang) thi

r, > 0. ¢on khi trong quan nghich bién thi s¢ ¢é thi r, <0, Khi r, ciing (i¢m ¢in £ |

thi mare do trong quan gitta x vay cang manh. N¢u ]r,\l =1 thi giita x va y ¢d quan

hé him 6 tuyén tinh, Khi rp = 0 s& khong 10n tai quan hé tuong quan tuyCn tinh

aitta x v y. Khi d6 ¢d the s¢ khong 16n tat quan he gilta x vt v hode s& 16n tai mol

quan h¢ phi tuyén.

rong ong hwop 1, - LdE a8 xem o x vy o the ton s quan e hrdng quan
Trong trucng hap r, - 00 d¢ ad xen y the ton tas quan he trong

hay khong va quan h¢ kiéu gi ngudi ta ding 1y s leong quan:

trong do:

o, O
Yy Xy
Ny =% hay 1, = !
o, G,

Luon ludn ¢ n élr’. Khi n — | mttc quan hé cing manh.

Néu n= M ta ¢ quan he trong quan thuin tuyén tinh.

B¢ Khoi 1dm Ldn khi nghi¢n cdu quan hé trong quan ¢dn qua cace bude:

153



- Du dodn trude [0 x vy <6 quan he Lan nhaa, tam thi nghi¢m, thong ke va fap

hang nhu 3-12.

- Tinh gid tri trung binh theo tdn sudt &ng vdi hing Y, hoic cot X, i lap

v

hang gitta Y, viicde x, hode gitta X, vicédc y, (biang 3-13),

- Xdc dinh cong thire tiang quan theo bing 3-13 nhu phin 3.7.1 da trinh bay.

Bang 3-13

Xio=1:m i X X2 X X, i

f

_ __ — — —_ |
Yxl Yﬂ Ya? Yll Yxm

Banh gid mae dO twong quan: tnh 1, va 0 néu can.
Vidu I8

Chéang han ta quan tdm (6i anh hudng 14n nhau gitra hai chi ticu chél luong nhu
do chinh xdc va do nhdn cla sin pham. Véi diéu kién gidi han cia phuong phép gia
cong ta cO cde mie X, Xa, ooy Xy, VLY, Voo oos ¥y, Ldp duroe bing 3-14.

Bang 3-14
Y
X, 1 2 3 4 B 5 n,
1 2 3 4 5 3] 7
R T T R S B : s
2 - 1 2 1 - 4
3 - - 1 2 1 4
4 . - - 1 2 a
n, 1 3 4 4 3 n=1%

Tir bang 3-13 (a tinh tri s6 trung binh theo hang:

¢ o2

n)(l

Vdgii=1:x,=1;n

V&i i

1]
[N
>
It
)
=
=
o
I
B
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. 7 b +
Y):E._ﬁ_} J:l::*
- 4

Tuemg Wrvdii=3vii=dtaco Y, =41 Y, =467,

Bang 3-15
[
E X, 1 2 3 4
| —
i Y 2 3 4 4,67

C6 the v& so bd quan hé va nhan thay cd thé gan cho nd quan hé tuyen tinh:

Y, =a+hx

X1

vil ¢6 the gidi duge a va b theo phuong phip binh phuong nho nhit:
- N
na + th =2y
. 2h =
Z xa + Z X“b= z Xy

Thay s0 vao ta ¢o:
4a+10b = 13,67
10a +30b = 38,68
Giai ra: a= L165;: h =09,
Vay ta o quan heé e

Y, = LI65+09x
Tinh toan he so teong quan, lap hing 3-16.
Trong do eor 1020 304 bang 3-16 chép lai tr bing 2-14,

Cat 5 L tong theo phuong y: Ldy ¢ot 2, 2,4, 5, 6 ldn lugt nhan vai ¢ot | wuong

wng hing nhin hang & bing 3-14, 10 cong theo cdt.

Tuong r ¢ot 7 b téng theo phuang x: 1dy hang 1, 2, 3, 4 nhan vdi hang | tuong

ting ¢Ot nhan cot & bang 3-14 r6i cdng theo hang.

Tong theo y vik (0ng theo x phai bing nhau. CHt 6 12 tich cia ¢ot § vdi coL |
hing 3-16. Cot 8 [ tich ¢4t 7 vadi ¢t 3 bang 2-16.

Eni)‘l
=1 M

Y =4 333
n ts

o
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) m—
n
Sy,
n

136

s Xy-= T 240333 =1075

Bang 3-16
5 5 4 3
Y, n, X, n, 2 NiXi 2 | 2Ny 2 My
i j 1 i1 01
i
1 2 3 4 s 6 ! k
1 1 1 4 1 1 8
8
5 3 > 4 , 4 8 12
24
3 4 3 4 8 24 °
48
4 4 4 3 12 8 b
56
5 3 . . 11 55 -
. 36 136 50 136
Bang 3-17 Bang 3-18
yJ n, nyy; nyyzi X, n, N, X; n"xz"’
1 1 1 1 1 4 4 4
2 3 16 12 2 4 8 °
3 4 12 36 3 4 12 %
4 4 15 64 4 ° 12 8
S 15 50 188 v 15 36 104

Thay vao ta cd:

[56

144

oy = J‘%-((m?’)z =1,202

O, = 4 - (24002 = 1083
* 15




Tinh r,:

r, = Co LTS =0,8256
ooy, 12021083

Phuong trinh quan h¢ théng ké ¢6 thé nhan duge tiy nhitng dac trung vira tinh:

Vi he so goc:

Ty 1,202
=1 =Y OR258 57 20916
Py =13 1,083

X

Y, =py x=X)=Y =0916(x — 2,40y + 333 =0916x + 1,132

Phuong trinh quan heé thong ké vira tim duge xdp i véi phuong trinh dii giai
bing phuong phdp binh phuong nho nhin & tren.

Tuong e ta ¢d ham quan hé:
Xy =0,744x - 0077

C6 the thdy rdng mai quan hé turong quan gilra hai ¢hi ticu chit luong da neu 1
gdn tuyén tinh vi ta ¢ 1, = 0,825, sal 50 phi luyén < 49. Can chd y li mai quan he
¢ tinh chilt thong k¢ gifra cde dai lugng 14 dong thdi ¢d dnh hudng 14n nhau. Tuy
nhién vi¢e nghicn ciu dong thoi cac anh hudng 1a rat khé va phie tap cho tinh todn.
Vi vy thurimg ngudi ta nghién citu moi quan hé cia tirmg cap cde dai luong, khi dé
bang thoéng k& ¢6 hai true bign. NEu nghién citu dnh hudng 1an nhau gitra ba bi¢n
hiing thong ké ¢ ba chiéu 1 da phite tap ngay trong bicu dién chit chua k¢ dén tinh

todn.
Clui v

Trude khi lam cdic thi nghiém d¢ xdc dinh méi quan hé gira cdc dai lugng cin
phii can ¢ vao Iy thuyclt, bdn chdl vat 1y cla hién tugng dé ¢ ca sétin rang gitra

cdac dai lugng dang nghién cttu 13 ¢ 10n tai quan hé.

Mai quan hé thue nghiém xdc dinh duge trong diéu kién thi nghi¢m nio chi
duge phép dp dung trong didu kién d6, khong duge phép ngoai suy. Chang han thi
nghiem ti¢n hanh trong di¢u ki¢n bién x, — x, thi khong duge dp dung vidi x < x; va
x> a, viogla thict ham la lien tue ¢hi trong doan ta 1ién hinh thi nghiém, ra ngoai

khoing ¢6 thé quan he s& ¢d dgt bién hodc khodng 10n tai quan he nhu e,
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3.7.3. Ap dung |y thuyét ham ngau nhién trong nghién clru quan hé thiuc nghiém

O vi du 17 ta dd xde dinh duge moi quan hé gitta bicn thien dudmg kinh vi
khoang cich tiét dien nghién cttu. Ham quan hé nay chi ding vl mot true cu the ta
did do. Néu trong nghién ciu dé dam bao do tin ¢iy ngudi ta phii gia cong hing foal
notrue tuong ty. San do ta s ticn hanh do sai 1¢ch duong kinh coa ca n true tal cide
tict dicn nrong dng. Tan nhien L vai mdi tap s8 1w coa mot true ta s¢ ¢d mot hiim
v, =100 ve = 1.(x) o Tar can ham s¢ cho ta mot ho him, goi chung ching 13 ham
ngau nhien, vi cac him maé G cling mot quan he nhung do cée tie dong ¢o tinh ngau
nhicn trong nghién cdu ma chiing khde nhau. Hinh 3-6 mo 4 him ngdu nhién caa
guan h¢ gilta sai 1eeh duong kinh v & dién nghién ciu. Hinh 3-7 mo td quan he

eima sai sa chi thi cua dung ¢y do v cie khodng do Khie ahau,

Ad yix)

Hinh 3-6. Hinh 3-7.

Khi do d¢ xde dinh mai gquan hé thye nghiém tr him ngdu nhién ching ta phii
Gén hiinh xac dinh gid i trung binh cua ham tai cde ¢ dign nghién ciru v do

phin tdn clua cdc dicm quanh gid tri trung binh theo céc bude sau:

- Tinh todn giad 1 trung binhe

NIx))
?} - i=]
n '
n
S Ix,)
?—) — 1=1
- n
1
El(\;\)
¥ - =
: n

ISh



trong do:
n - s0 thi nghiem;

k- 50 et dign nghién ciru.

- Xdc dinh hinm Ky vong 1 cae gid trl trung binh cda him ngdu nhicn (iny i

cic et dicn nghicn cdiu:

MO ] = my (x)

Trong do M [1(x)] got L1 K¥ vong cia ham ngiau nhicn y = {(x) con m,(x) goi la

ham k¥ vong c¢tia ham ngau nhien,
Tat nhi¢én 1a ¢é:

1
D fix;)

my(x, )= Y(x,)="=!

n
- Xdce dinh d6 phin tin cta himm ngiu nhién o (x):
Tan so ta ter dign ) L

H‘ R

Z“(J\.)*my(xi)l-

DY (Xx )= =
n-|
Ta cing & Lap duce ham tdn s& theo X
Dy (x) = DIy

va sy ra duge:

ay(x)= JLT\—(\—) = D0

Thong thuong chi ticu m (x) 12 chr (iéu quan trong hon vi nd cho ta K& tuan

chung nhit ciia mai quan hé dang drge nghicn citu,
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Chuong 4

CHON PHUONG AN bO

Phuong dn do thudng duge hicu la phirang thite 1ién hanh phép do, bao ham:

thi¢t bi do, phuong phdp do vi cde diéu Kién de thue hi¢n phép do.

Viee chon phuong dn do chu yéu [ phii chon duge phuong phap do hap Iy de
cdc dicu ki¢én thue hién phép do 1 don gian va d& dang. Sau khi chon duge phirong
phap do cin thi¢t phidi chon duge phuong tién do, the 1 dung cu vie mdy do, d¢ xée
dinh thong s& can do. Van dé o y&u khi chon phirong tien do i vitn 3¢ dd chinh
xdc cin thiét d¢ dim bao do chinh xdc khi do, dicu nay phu thude vao so dé do
chon ding vii 86 lan do cin thidt dé dam bio do chinh xdc va da tin cay cda phép

do.

4.1. CHON PHUONG PHAP PO

Vdi mdi thong s, mdi chi 1t cu hE, ta ¢6 the ¢ nhicu cach do v eo the ¢
nhi¢u con dudmg khic nhau dé dat té muc dich cua vice do. Viee chon phuong phap
do chinh {4 viée chon trong nhitng cach do do, nhing con dudong khac nhau dd md

cach do, mot con dudmg hop 1y d¢ dat duge ket qua do.

Co s& cua viée chon lua nay L dua trén cac nguyén tic co ban cia do hudng.
Phuong an do hop ly 1a phueong dn do dam bio do chinh xde theo yéu ciu ky thud
v nang sudl do cao, bang ciac thict bi do dom gidn, & luong, sé Yot dune cu do gl

¢ do chinh xde pho thong dé kKidm.
Vige chon phuung phip do auidt phat

- bac diém vEé k€t cdu cia chi Giél néi chung va cta thong so cin do noi riéng.
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- Khai lugng san phdm vit s0 thong s6 cin do.
- o chinh xdc cin dim bio.
- Kha nang v¢ do chinh xdc cia thi¢t bi sdn ¢d, ¢6 kha nang thuc hicn.

Vi¢e phan tich d§ chinh xdc ctia phuong phdp do trong timg truong hop cu the
s€ ddn tai k&t luan ¢6 the hay khong ding duge phuong phip di néu. Sau Jo mai oo
th¢ chon trong cic phuong phip da duge chap nhan vé do chinh xdc phuong phap do
nao dat ¢hi ticu kinh & hon, wie Ta do dan gian hon, do nhanh hon, sdm dén ket gua

hon, niang sudt hon, dung cu do ré tién hon...
Ta hdly xét vai vi du cuy thé:
Vidud |
bo 4§ day cua chi tict lam bang kim loar dong.

V& npuyén tie, do day 13 thong s6 dang gidi han nén ¢6 (hS ding phuong phap
do hai ticp diém dé do. Ching han ¢6 thé dung phuong phap do 1icp xde. Hay xdét
sai 50 do khi do ti€p xic cho trudng hgp cu thé nay:

2 2
AL, = 0,773 P—(L b
r\E, E,

Dung cu do li¢p xic ¢d dong hd so vai lue do P =250 G = 2.5 Nor = 1,5 nun,

diu do bing bi thép E, = 20000 KGlen's vat licu do bang dong, E. = 9000 KGicni .

2

250

ALI,:()J?*—I()"( ! —+ '1) = 0,008 mm
1.5 20.10° 9.y

LAL,,
Y

chi ti¢t do T,.. Trong d6 ( quyét dinh bai do tin cdy yéu ciu cua phép do. Chang han

V& n lan do, sai s6 phuong phip do 8, = s¢ phil nho hon dung sai ctia
v&i do tin cay o = 95%, vdi s6 1dn do & mdi dicm 1a 2 ldn 1a s& cor

t.AL 0,008
8, = P 4303 x — = 0,02 mumn

Vn 2

Nhu th¢ phuong phiap do chi ¢ thé dp dung d¢ do sdn phiim ¢6 dung sai kin hon

0,02 mar. Ching han néu bang cho kich thrde theo cap chinh xde 6 ta s ¢ he so

—L = 0,30 va dung sai san phim khi d6 s 1i:
vl
5, 0

= = 0.0606 nim
(L3 0,30
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Thong thudmg tri 86 dung sai san pham dang bang nidy 1o 0,01, Do do Khing
dinh phuang phdp do trén 1 khong thich hop. né chi ¢d thé dp dung cho cdc bang
¢ dung sai 1on hon 0,07 mpe Néu chi dinh do o mdi diem mat tin thi phuaong phip

do <hi dp dung vai dung sat san phiam [6n hon 0,1 .

boi vor bang kim loai maong, dic bi¢t var bang kim toai mauw, ngudi ta ding

phuong phap do khong 1¢p xic. Dudi day gidi thicu hait phuong phap:

bo bang diu do khi nén nhu hinh v& 4-1 va bang thié bi do dung tia phéng xa
hinh 4-2.

S d6 do hinh 4-1 ¢d ru diém tuyét doi cioa phuong phiap do khong Gicp xiic,
mot trong hai mi¢ng phun déng vai trd iép diém chudn tham khio, mi¢ng phun con
lai dong vai trd ti€p diém do. Sai lech kich thude do ddnh gid qua bicn thién khe hé
tong gifra hai miéng phun. Phuong phap do nay rat thich hgp dé kicm tra chidu day
bang (rong khi gia cong. Phuong phap do don gidn, ré tién.

So d6 do hinh 4-2 ding thi€l bi do kiéu tia phong xa. Tia phong xa di 1ir npudn
xuyén gua bang Kim foal | (37 buong ion hod. Khi chi¢u diy bang thay doi no s¢
1am thay d6i dong di¢n trong budng ion hod. Thiét bi do duge chinh =07 theo vit
licu va chi¢u day bang mau cung tinh chat vdi bang do. Phuong phéip nay doi hd
bang do phai dat vuong pde vdi chiun tia phdng xa (31 budng 2, ¢dn cé bang mau
ciing hinh dang va tinh c¢hét vat ligu vat bang do dé chinh mdy, nhit thi¢t phai ¢6
thi¢t bi bao v¢ an toan... Do d6 kha nang sit dung mdt cdch pho thong cua phuong
phép ¢6 bi han ché. Phuong phip nay duoe st dung d€ kicm tra chu dong trong cong
nghiép san xudt chuyen mon hod cdc foal vit licu dang bing va dang (am trong cag

may can kéo kim loai.

Z2

Hinh 4-1. Hinh 4-2.
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Viidua<d-2
Xdc dinh khe hélap bo dois

Khe hé 1iap bo doi dge xde dinh hiing hic¢u kich thude duomg kinh 18 vh dudmne

hinh truc. B¢ xdc dinh khe s Lip o the ding cdc phuong phip sau:

a) Xdc dinh riéng r¢ kich thude 16 @ v kich thude trye @, Khe hd 1dp duoc

xic dinh L
A= -d.

iy la phuong phdp do don gian, d¢ thye hién. Tuy nhién do khe hd do tai duge
1dy (r hai kich thude thue @ vir @ nén s& ¢6 nhimg nhuge diém khong khic phuc

nai nhare:

- Sai 58 dicm 07 cha hai load dung cu do 16 va do true din dén vice do kich

thude thue kém chinh xdc. Do d¢ sat s0 khe hé 1on.

- Vice ade dinh khe har Lap thudng duoe diat ra vai ba do sin xudt hang foat. VI
vay vige thong ke, tuw g sian pham theo Kich thude s¢ kém chinh xdc, dé Han 1on.

Han nira. do sai s6 nhidt do khi loat do kéo dan s¢ lam viee chon {ap kém chinh xéc.

Vi hai 1y do wén, phuong phdp do chi dimg khi so san pham do [ara i do

chinh xde ycéu cau khong cao.

b) Diing phuong tién do khi nén mac vi sai nhu so d6 hinh 4-3, trong 46 ding
dau do tryc va ddu do 16 kic¢u khi nén dang chuyén dung ¢d cling ty sG truycn.
Chinh 0" cho dp k& bing bo doi miu ¢6 khe hér “07 tie 13 @, = @, hodc o6 the vai
mol bd doi bidt trude khe hd Lip. Thién dp Ah ¢hi cho ta khe hd lap bo doi. Néu
Ah < 0 bo d0i s¢ tip ¢d dO doi. Phudng phip ndy ¢d vu diém i true va 16 duge do
trong citng dicu kién do. Moi anh hudng ¢d tinh chdt hé thong nhur sai s do nhict,
dao ddng dp ngudn... déu duge loal telr. Nhuge diém chinh cta phuong ticn do la &
chd diu do truc va 16 déu ¢d mién do hep, vi (hé né chi lam viée trong mot mién
dung sai hep. Muon ddam bio do che micn dung sai 1on ¢in o6& ¢ he thong nhidu

diu do true vin 16, So dau do tuy thude micn phan Gin cua kich thude ho doi.

bay 1 mor phuong tgn do thudn lor v tien Gén, niang sudt cac, an toin va e
tién. NG thich hyp vai vige san xudt hang loat bd doi chinh xidc vdi mién dung sai
kich thude twong doi nho.

¢) Phuong tien do Khi nén mic vi sai nhir sa d6 hinh 4-4.

Trong phuong phap nay, ngudi ta diing diu do 16 d& do 16 nhr so 3o 4-3. Npoai
ra, d¢ khiac phuc bt nhude diém cua so ddé 4-3 npudi ta do true bing ddu do ngoai

van nang ki¢u khi nén. V&I phucng tién nay, micn do trge duge md rdt rong nhd
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di¢u chinh ddu do ngoal. PO la wu diem chinh cia phuong phip nay. Cac anh hudng

cua di¢u Kien do ¢ the duae cot L Load trie nhds sor ddovi sai.

Nhuooe diém cla phuong phdp nay li yeu cdu ty s6 truyén cia hai nhanh phai
bang nhau li hoi kho thee hign so vdi so do 4-3. Boi vay ngudi ta thudng bo i
them mach chdy phu d¢ dicu chinh ty s truyén cho didu do ngoai va lam ¢an bang

did¢u ki¢n chay gitra hai nhanh nhu so do 4-3,

Hinh 4-3. Hinh 4-4.

Vit 3

Hinh 4-5 [ hai cich dat diu do khi nén dang do 18, Trong dé hai miéng phun
d¢ dimg nhu hinh a) vio d¢ ngang nhu hinh b). Nha phin ly thuy€l di trinh bay trong
chuy¢n doi khi nén, so dé do nhu hinh a) cho ty 88 truyén cao hon, lugng hy micng
7., ¢ tham gia viio 1y s3 truyén nén yéu cdu Ky thuat ¢hé tao diu do nphicm ngat

hon.

%y
\
-
2/2 2/2
. T
b)

Hinh 4-5.
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Ngodai ra, do chi i€l do sé¢ dinh vi trén dudng sinh cao nhdi cua dau do theo
diing phuong do nén yéu cau lam sach chi ¢t ciing cao hon, néu khong nd s& inh
hudmyg trong tur nhu 7. thay doi. S¢ do do b La so d6 hai nhdnh chdy song song bang
nhau. Vi 7, khong tham gia vio ty s& truyén nén yéu cdu c¢hé tao ¢d dé dang hon,
yéu ciu 1am sach khi do ciing khong khiat khe, do d6 thudng duge dp dung trong
dicu Kkien san xuidt & phan xudng. Tuy nhién, so d& do b cho ty $6 truyén kém hon

sor do a. Khi Trong ha miéng 2, cang bé thi su sai khac ty sd truyén cing 1an.

Phuong phip do khang nhitmg chi anh hudng dén do chinh xdc khi do ma ¢on
anh hudng 13 thai gian do, ning suft do, su phie tap cia ga Lap, thiél bi va thao tdc
khi do va do vay anh hudng ding k& dén chi ticu kinh ¢, Do dé can phai xét dén
diae tinh cda thong s& doe, s khal lugng san pham va thong s cin do d¢ quyct dinh

chon phuong phap do nao.

Khi 50 thong s0 do la nhicu can to chire phdi hop cde dung cu do chuyén ding
néu s0 lugng sian pham 1dn, con néu so luong san pham it nén ditng dung cu do van

nang.

Khi s3d thong <& do 1t, khoi luong san pham 16n cin dang thi¢t bi do chuyn
ding, nén chuyén mon hod do timg thong so trén dung cu do ricng ré d¢ giam thoi

gian dicu chinh trude Khi do.

NCu sa legng sdan pham Ién. thong <6 do don gian nén dung phuong phdp do

ki¢u calip. ¢tr, dudng... d¢ ning cao nang suat do kiem.
Khi nghién ciiu cong nehe ¢in dung thidt bi do Kicu chi thi.
Khi ki¢m tra thu nhan nén dung calip.

Ngoad ra. can lua vy dén tinh chit se dung cia kKt qui do khi chon phuaone phip
do: chiang han khi ki¢m tra tinh, khoi lugng san pham khong 1an nen ding phuong
phip do cu khi vi h¢ do don giin, gon. Khi ¢an dat dd chinh xdc cao nén dung
phucng phip do K& hyp co - quang - dicn. Khi cdn dung k&t qua do de dicu khién
quéa trinh ¢cong nghe phiai ding thi€l bi do ty dong ¢d mach diéu khién. Khi can do
16 nha, 16 chinh xde, 16 khong thong, can do & vi trf kKhé do ... nén chon phuong

phip do khi nén...

4,2. CHON PO CHINH XAC CUA PHUONG PHAP PO

Chon d9 chinh xdce ctia phuong phdp do i xdc dinh sai $8 cho phép ciia phuong
phap do nhés do chon duge do chinh xdc cta dung cu do phit hgp vai dung sai cua
dai luemg do. DG [ mot trong nhitng viin dé ma ky thuat do can giai quyét, hdi vi
sai s cla phang phip do ¢d the lam sai 1ech kE qua do vaoi gid tri thue clia dui

hrong do v me din den ede KEU Tudn sail lam v chat heong san pham.
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K& qui do duge doc qua gid tri chi thi 1a tong dai s& gifta gid (ri thue cia dai
lrong do va s so phaong phdp do Al
=0+ A
Khi gid tri thue cia dai lugng vl ra ngodi gidi han cho phép: Q > Q. ding
ra cin k&t luan san pham khong dat y¢u cdu. Nhung néu sai s6 do 1 mot dai hugng
luén luon duge gia thict 1a b phan ba chudn khi ma:
AQ=Q-Q,. < |af]
thi:
x=0Q,. +AQ+Af<Q,
H_/

<
Do d6 khi doc x ta s& két luan san pham 12 dat yv&u c¢iu vi x chua vieol kich
thirde gidi han. Day goi 1a hién tuong nhin lam. '
Nguge lai, cling co hién tuong Q nam trong gidi han tde By chi Udt dat yeu cau:
AQ=0Q-Q,... <0

nhirng:

| A< Ar

X = Qm:n\ + L\Q + Al > QIH.I\
—
! > 1)

.

Vi the qua doc x ta K& Tuan san pham khong dat vi x dd virgt qua gidi han.
Hi¢n tugng nay goi la loal lam.,
Neudi ta ¢d thé nhin fam dén kich thuede x = Q,,, + & va loai lim dén kich

thurde x = Q,,., - &,
Trong Jdoé g, [ sun so g han cho phep cua phuong phap do.

Loai [am s gay thict hai kinh ¢ cho san xuit. Nhin [dm s¢ anh hudng d&n chas
lugng s(r dung cda sin pham lam gidm st 10ng tin ¢la ngudi sic dung vai nha san
Xuat.

V@i 1y do trén, ky thuat do nhit thict phai giai quyét thod dang vicée chon do
chinh xdc cua phuong phidp Jo g, sao cho diam bao chit hogng sin pham va Khong

gay (6n hai Kinb (& cho sin xudt. Co the ¢6 hai phirong dn gidi quyEl
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s Khi khong cho phép ¢ sin pham nhin 1dm ngudi 1a tén hanh the hep pham

vi dung sai san pham thinh dung sai thy nhin. mi:
+ Theo tinh todn gidn han thi:

Vi kich thude gidi han:

Vai kich thude bicn da:

n
+ Theo phuong phip tong hop ngdu nhién cac sai s, ¢6 thé suy ra, ching han
kKhi do kich thude gidi han:
T:Ll = T:lu + T:l

hay:

Khi tinh toan T,, bhing cong thire niy s¢ didm bdo khong ¢6 mot chi ti¢t nhan
ldm nao, vi kich thude thu nhin gidi han s& chi 1a Q. vGi dO tin ¢y cao.

Vi d -4
Khi ki¢m tra thu nhan kich thude ¢6 T, = 30 um bang phuong phip do ¢6 sai sO

do cho phép 1 T, = + &, = + 10 zom. D¢ khong nhin ldm mot chi 1iét ndo ta can Kiém

tra theo dung sai thu nhan la T,

0

T, =30 I—L-ﬂJ =22.3 1

tn

Nghia 1 ching ta ¢in thu hep pham vi dung sai di mat Lugng Lic
A0 -23 3 =77 um
Ket qua tinh theo phuong phap tong hop ngdu nhién nay cho thily kich thude
I . T T . 1T , S :
can thi¢t thu hep pham vi dung sat d moi gidi han s¢ la 5 - 3,85 g, nehia Ll nho
hon g, khi tinh theo sai s0 g13i han.
Co the nhan thay 13 khi T =0,19899 nie fa T, = 209 T, thi T, = 0,98 T_, vi v(h
Wl
T C s , . NP .
=04 e la T, = 14% T, i T, =099T,  vi ¢cGthe xem la T, = T,.

vl
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Tir tinh todn nay o thé din t6i nhitng k6t luan thuan 1ién cho viée chon ding

do chinh xide phuong phdp do trong san xuwil:

+ Trong trudmg hop yéu cdu khong qud khit khe ¢6 thé chon diing phuong phép
do ¢d do chinh xde T, = 204 T, Khi 46 kich thude nhan Llim anh hudng khong ding

k& 1 chiit lrong sirdung sin phiam vi cd thé coi T, = T,

+ Trong hiu hét cac trudng hgp ¢d the dung phiong phdp do ed sai & phuong
phip do cho phép T, = 14%T,, thi ¢6 th¢ bd qua anh hudng coa kich thude vugt gidi

han vi no kKhong qud 1% dung sat sdn phim.

Cin chd v 1a viée tinh todn trén chi didng khi mién phan tdn kich thude do ddi
xttng qua tam  phan b dung sai. Khi micn phin tan kich thude bi dich di Tuemg + A
hay - A thi trong thyce (€ ta s¢ phai thu hep cho moi gidi han mot lugng khic nhau,
Hon nia, phuong dn the hep pham vi dung sai s& gay khd khan cho san xuii, lam

&

phién hi vé mat van bin.
e Khi dung T,, = T.,, chip nhan 1y 1¢ phdn trim san phim nhan lim m%

B¢ dun gian cho sdn xudt va viin ban k¥ thudt, ngudi ta chon diing phuong phap
do ¢d sai s6 do + g, = T, sao cho lugng vugt kich thudge gidi han coa cde kich thude

nhan lam ¢ vdi;

O mai gidi han Kich thude khong dnh hudng diang k¢ 13 chide nang s dung cia
san pham. Phin phy lue coa cudn sdch nay ¢o cho cac do thy d¢ ticn dang tong san
xudt Khi cho bidt do phan tan cia kich thude o, viv dung sai sin pham. Khi di tra
hoie tinh duge ¢ ta chi ¢dn chen phuong phip do ¢d g, £ ¢ thl s& dim bdo Ly 1¢ nhian
ldm v kich thude nhan lam nhé hon cde s3 licu da tinh.

Trong thyc (& san pham duge ¢hé tao & cip chinh xde nio s& ¢d do phan tin
Kich thude trong Gng. Do vy vin d¢ con lai s¢ 1a quan hé gida T/T,,. d¢ kKhéi lim
1in, ngudi ta xét quan he g, vai T, dé din dén chon gid i chia cha dung cu do nho

han hay bing g, I da.
. . s e s - ” - O £ P
Bing 4-1 cho ta cdc tri $6 ¢6 (inh chdl thong ke giita hé s6 A, =-— vdi ¢ip

chinh xdc che tao sian pham dé gitp vi¢ce chon dung cu do cho don gian,
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Cdp chinh xac

10

Bang 4-1

11+ 17

A = (54T, 100%

35

32,5

30

275

25

20

15

10

Vidu 4-5

Chon dung cu do d¢ ki¢m tra kich thude @307,

Trude hét theo biang tieu chudn dung sai cia TCVN tra duge kich thude do

thude ¢ip chinh xdc 8. do dé A, = 0,25,

£ = AT, = 0,25.0,33 = 0,008

de¢ sar so phuong phidp do g, £ 0,008 c¢in chon dung cu do ¢ gid tri chia ¢ € g, vay

chon dung ¢y do ¢6 gid tri chia 0,005 mnr dé do 1a 30" hop ly.

4.3. CHON SO LAN PO

So lin do ¢cho mot thong sd do hay s& maiu thir cho mdt phép thir duge chon theo

yéu ciu vé do chinh xdc va do tin cay yéu cau ctua phép do (xem muc 3.6.3, chuong

3.
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PHU LUC

BANG GIA TRI TICH PHAN LAPLASS

1 Z 22
[mm:—Fﬁe?m
Van b
| L R o
T 2 3 a | s 6 . 7 e
[T 0o | oooo | ooao | oosa | o0i20 | o160 | o199 | o239 | 0279 | 0319 | 0350
| on | uses | oass | oars | o5t/ | 0557 | 0596 | 0636 | 0676 | 0714
| o2 0793 | 0832 | 0871 0909 | o048 | oos7 | 1028 | 1064 103 |
E 179 1217 1255 1203 10 1368 1405 1443 1480
| 04 1556 | 1591 1628 | 1664 1700 1736 | 1772 | 1808 1844
i
' 05 1915 1950 1985 | 2019 | 2045 | 2088 | 2123 | 2157 oo |
06 2257 2291 2324 | 2357 | 2389 | 2422 | 2454 | 2486 | 2517
o7 | 2580 | 2611 2642 | 2673 | 2703 | 2734 | 2784 | 2704 | 2823
o8 | 2831 2910 | 2939 | 2967 2905 | 3023 | 13051 3078 | 3106
Do anu | ostss osute | ae3a azoa | 328 | 3315 | o340 1 3amh
10 ’ 213 ! 2438 ; 3461 | 345 | 3508 | 3531 3554 | 3677 3560 3671
14| 3843 . ueGh | 1883 1 4708 | 3729 | 3748 | 3770 | 3/90 3810 830
12 1 3sas | 3860 . Jsss | 3007 3005 | 3044 | 3982 | 3980 | agar | 4015
13 | 4032 | 4049 i 4065 | 4082 | 4009 | 4115 | 4131 avar | arez | oavry
1.4 ’ 2192 ’ 4207 4222 | 4238 4751 4265 4279 4292 4306 4319
; 1.0 [ N Y ‘ 4345 4307 ‘ 4370 4382 4394 4406 4418 4479 4441
} 16 | aaco | aaex | aaza | assa | asgs | 4505 | asi5 | an26 | 4535 | 4545
. 1.7 ha . abia A575% . ALHY 45,91 4599 4608 4616 4025 40333
R asat | oacau | oassn | oaesa | ae71 | se78 | 4686 | 4693 | 4608 | asos
! Y 4713 } 47149 ; LY 4432 ; A738 4744 4750 4755 47145 4407
20 4772 | 4778 | 4vsa | aves | a7oz | avos | 4803 | 4808 | a4 ani
21 4821 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | 4894 | a8y
22 4861 agen | ases | 4871 4875 | 4878 | 4881 4834 | 488/ | 4890
23 4893 | 4896 | 4898 | 4901 4004 | 4906 | 4900 | 4911 4913 | 4916
24 4018 | 4000 | 4922 | 4025 | 4927 | 4929 | 4931 4032 | 4934 | 4936
| ; i
P 4938 | 4940 | 4941 4943 | 4945 | 4946 | 4948 | 4949 | 496 4962
26 4953 | 4955 | 4956 | 4957 | 4650 | 4960 | 4961 4962 | 4063 | 4964
27 4955 | 4966 | 4967 | 4988 . 4969 | 4970 | 4971 4972 | avry | aura
I 28 4974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | 4979 | 4980 | 4GS
L 29 4981 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4986 | 4986 | 4986
3.0 5 0s6s | usay | ag74 | os78 | omsz | omss | 9880 | 9893 | amus | aoon
i 31 [ Y903 9400 i G9909 qa1 2 Yo16 9918 9921 Q924 G926 | G942y
Y 5931 9934 | 0936 | 9938 | 0040 | 9942 | 0944 | 9946 | 9948 | 99450
i 3.3 Q0L Guha aqh4 9uh/ YL 9960 9431 995/ Q4964 9191534
| 34 | 9966 | 9968 | 9959 | 9070 | 9971 gare | oo73 | 9974 | aars

14
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BANG GIA TRI TICH PHAN STUDENT

Gia tri t, thda man ding thirc

ty

ZIS(t, K)dt =«

4]
~ [¥3 —‘
FEr 01 o2 [ 03 | 04 | o5 | 08 | 07 | 08 | 09 | 095 | 098 | 099 | 0009
1 10158 | 0325 | 0510 | 0727 | 1,000 | 1376 | 1.963 | 3.078 | 6314 |12.706 | 31,821 | 63 656 | 636.578
2 | 0142 | 0,289 | 0.445 | 0517 | 0,816 | 1,061 | 1,386 | 1,886 { 2.920 | 4.303 | 6.965 | 9,925 {31600
3 | 0137 | 0277 | 0424 | 0,584 | 0.765 | 0,978 | 1,250 | 1,638 | 2.353 | 3,182 | 4.541 | 5,841 [12.924
4 | 0134|0271 | 0.414 | 0569 | 0741 | 0941 | 1,190 | 1,533 | 2132 | 2776 | 3,747 | 4604 | 8616 |
§ | G132 | 0.267 | 0408 | 0,559 | 0,727 | 0,920 | 1,156 | 1,476 | 2015 | 2671 | 3.365 | 4,032 | 6,869
6 1013110265 0404 | 0553 | 0718 | 0906 | 1134 | 1.440 | 1943 | 2447 | 3443 | 3707 | 5950
7 10130 | 0.263 | 0,402 | 0,549 | 0,711 | 0,896 | 1,119 | 1,415 | 1,805 | 2,365 | 2,998 | 3,499 | 5408
8 | 0130 | 0262 | 6399 | 0546 | 0,706 | 0,889 | 1,108 | 1307 | 1.860 | 2,306 | 2.896 | 3.355 | 5.041
9 [0120 0261 | 0398 | 0543 | 0703 | 0883 | 1100 | 1,383 | 1,833 | 2,262 | 2821 | 3,250 | 4.781 |
10 | 0120 | 0,260 | 0,397 | 0,542 | 0,700 | 0,879 | 1,093 | 1,372 | 1,812 | 2,228 | 2,764 | 3,160 | 4,578
11 | 0120 | 0,260 | 0,396 | 0,540 | 0697 | 0.876 | 1,088 | 1,363 | 1,796 | 2201 | 2.718 | 3,108 | 4.437
12 |0128 | 0259 | 0395 0,539 | 0695 | 0873 | 1,083 | 1356 | 1782 | 2179 | 2.681 | 3.055 | 4,218
13 | 0128 | 0259 | 0394 | 0538 | 0,684 | 0.870 | 1,079 | 1,350 | 1,771 | 2160 | 2:650 | 3,012 | 4,221
14 10128 | 0258 | 0393 | 0537 | 0,692 | 0.868 | 1,076 | 1,345 | 1,761 | 2,145 | 2.624 | 2,997 | 4,140
15 10128 ] 0258 | 0303 | 0,536 | 0691 | 0,866 | 1.074 | 1341 | 1,783 | 2131 | 2602 | 2,947 | 4.073
16 | 0128 ) 0268 | 0392 | 0,535 | 0,690 | 0.865 | 1,071 | 1,337 | 1.746 | 2120 | 2,583 | 2,921 | 4015
17 | 0128 | 0257 | 0,392 | 0,534 | 0680 | 0,863 | 1.069 | 1,333 | 1,740 | 2110 | 2,567 | 2,898 | 3.965
18 10127 | 0257 | 0,392 | 0,534 | 0,688 | 0,862 | 1.067 | 1,330 | 1734 | 2.101 | 2552 | 2878 | 3.022
19 | 0127 | 0257 | 0391 | 0533 | 0688 | 0,861 | 1066 | 1328 | 1720 | 2,003 | 2539 | 2,861 | 3883
20 10127 {0257 | 0391 | 0533 | 0687 | 0.860 | 1064 | 1,325 { 1725 | 2086 | 2528 | 2.845 | 3.850
21 0127 | 0257 | 0391 | 0532 | 0.686 | 0,850 | 1063 | 1,323 | 1.721 | 2680 | 2518 | 2831 | 3819
92 | 0127 | 0256 | 0390 | 0532 | 0686 | 0.858 | 1061 | 1321 | 1,717 | 2074 | 2508 | 2819 | 3792
2 | 0127 ] 0256 10390 0532 | 0685 | 0,858 | 1.060 | 1319 | 1,714 | 2060 | 2500 | 2807 | 3768
24 | 6127 | 0256 | 0300 | 0631 | 0685 | 0,857 | 1,050 | 1318 | 1,711 | 2,064 | 2492 | 2767 | 37456
265 | 0127 | 0256 | 0390 | 0531 | 0,684 | 0.856 | 1,058 | 1316 | 1.708 | 2060 | 2.485 | 2787 | 3.725
26 | 0127 | 0,256 | 0,390 | 0,531 | 0,684 | 0,856 | 1,058 | 1,315 | 1,706 | 2,056 | 2,479 | 2779 | 3,707
27 | 0127 | 0256 | 0,380 | 0.531 | 0.684 | 0,855 | 1,057 | 1314 | 1,703 | 2,052 | 2.473 | 2771 | 3689
28 {0427 | 0,256 | 0389 | 0,530 | 0,683 | 0,855 | 1,056 | 1,313 | 1,701 | 2,048 | 2.467 | 2.763 | 3.674
20 10127 | 0256 | 0390 | 0530 | 0683 | 0,854 | 1,055 | 1,311 | 1699 | 2045 | 2462 | 2756 | 3,660
30 0127 | 0256 | 0389 | 0,530 | 0.683 | 0,854 | 1,055 | 1,310 | 1,697 | 2,042 | 2.457 | 2.750 | 3,646
40 | 0126 | 0255 | 0388 | 0529 | 0,681 | 0,85t | 1.050 | 1,303 | 1,684 | 2021 | 2.423 | 2.704 | 3.551
80 | 0126 | 0.254 | G387 | 0.527 | 0.679 | 0,848 | 1,045 | 1,206 | 1,671 | 2,000 | 2,390 | 2,660 | 3.460
120 10126 | 0254 | 0386 | 0,526 { 0677 | 0,845 | 1,041 | 1,289 | 1.658 | 1,980 | 2,358 | 2617 | 3373
1000 | 0126 | 0.253 | 0385 | 0525 | 0.675 | 0,842 | 1037 | 1282 | 1.646 | 1.962 | 2,330 | 2.581 | 3,300
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BANG GIA TRI TiCH PHAN MACXOEN

Fit) = jt.e 2 gt
]
- S Al B B R - o [~ 7
. SR ’ - . g 3 | 3]
S R I ? \ 3 4 ) 6 A
l_..__.,r ‘ . % N 11 : L B S —
0.0 000000 | 000005 | 0.00020 | 6,00045 | 000080 | 0,00125 | 0,00180 | 0,00245 | 000319 | 6,00404
; 0,1 J 0.0049G | 000603 1+ 0,00717 i 050841 ;1 000975 | 001114 | 0,01272 | §.01435 | 001607 | 0017849 ‘
| 02 loo1aso | 002181 | 002351 1002610 | 002839 | 003077 | 003324 | 0,03579 | 003844 | 0,04118 |
03 | 004400 | 004691 | 004991 | 005299 | 0,05616 | 005941 | 0,06275 | 006616 | 006966 | 007321 |

.04 | 007688 | 008061 | 0,08442 | 0.08831 | 0,06226 | 0,09629 | 0,10040 | 0,10457 | 0,10881 { 0,11:312

‘ 0.5 ‘ 011750 | 0,12195 | 012646 | 013103 | 013567 | 0.14037 | 0.14512 | 0.14994 | 015482 | 015075 |

I ns lo16473 | 018977 ;017485 | 018000 | 048519 | 0,19043 | 019571 | 020104 | 020542 L 0211084

’ 07 Lo21730 020279 022833 1 0.23301 | 023862 | 024516 | 025084 | 025655 | 0.26229 020800 |

C08 | 027365 | 627967 | 0os652 | 029130 | 0,20728 | 0,30320 ¢ 030913 | 031508 1 0.32104 | 022701

I 04 1033302 | 033903 | 034505 | 0,36108 | 035712 | 0,36317 | 0,36922 | 0,37528 | 0,38134 | 038740
10 | 039347 l 0,39953 | 040560 | 0.41166 | 041772 | 0.42377 | 0,42982 | 042586 f 0,44189 | 044791
1.1 045393 | 045993 | 0.46501 | D,47180 | 0,47785 | 0,48379 | 0,48972 | 049563 | 0.50162 | 0,50740

L 12 1051325 | 051908 | 052489 | 0,53067 | 053643 | 0,54217 | 0,54788 | 0,56356 | 056992 | 056484

" 13 | 057044 | 057601 | 058155 | 0.58706 | 059253 | 0,50798 | 0,60339 | 060877 | C.61411 | 061942

|14 | 062469 | 062093 | 064612 | 0.64029 | 0.64541 | 0,65060 | 0.65555 | 0.66056 | 066561 | 0.67046
15 | 067535 | 068020 | 068501 | 0,68977 | 0,60450 | 069918 | 0,70382 | 0,70842 | 071208 | 0.71749

oan o Jorv21es | 72639 | 073077 | 073511 | 0.73041 | 0.74366 | 0.74787 | 0,75203 | 075615 | 0,76022

| 17 |o076425 | 076824 L 077218 | 076608 | 077993 | 0,78373 | 0,78750 | 0,79121 | 0,79489 | 0,79852

C s 080210 | 080564 | 0.80914 | 081259 | 0,81600 | 0,81936 | 0,82268 | C,.82596 | 0.62919 | 083738
10 | 0ganha | 0,83863 | 0.84166 | 084471 | 0,84768 | 085062 | 0,85351 | 085635 | 085917 | 086104
20 | uasans | 086735 | 087000 | 0,8726C | 0.87517 | 0.87770 | 0,88018 | 088263 © 0.88604 | 0 AA7AY
21 0.88975 | 0.89205 | 0.80431 | 0.89653 | 0,89871 | 090086 | 090298 | 050505 | 040710 | 040910

|22 099108 | 091302 | 0,91482 | 091680 | 091863 | 0,92044 | 0,92221 | 0,92396 | 092467 | 092735

© 23 | 092899 | 0,93081 | 093220 | 0,93376 | 0,03520 | 0.03679 | 093826 | 093970 | 894112 | 094750

| 0.94387 | 0,94520 1 0,94651 | 094779 | 094604 | 0,05028 | 096148 | 0.95266 | 260362 | 005455

H |
55 065606 | 095715 | 095821 | 0.05026 | 006028 | 0.56127 | 096256 | 0.96321 | 006414 | 606505 |
26 006895 | 0.96683 | 096768 | 096852 | 096934 | 0.07014 | 067002 | 56.97169 | 0,07243 | 0.07317 |
2.7 | 097388 | 0,97458 | 057525 | 0.67592 | 097657 | 097721 | 097783 | u,97843 | 097002 | 097960
28 | 098016 | 098071 | 098124 | 0,08177 | 0.98228 | 0,98277 | 098326 | 098373 | 0.08419 | 008454
29 | 098508 | 0.98551 | 0.98592 | 098633 | 098672 | 098711 | 098748 | 098785 | 0.98821 | 0,.U8RLS
30 | 098889 | 0,08922 | 0,98954 | 0.98985 | 099015 | 0,00045 | 0,99074 | 099102 | 0.5012¢ | 0.99155
3.1 0.09181 | 088205 | 0.90231 | 009254 | 099277 | 0.99300 | 0,60321 | 0,99342 | 0.99363 | 0.99383
12 | 0.90402 | 099421 | 099440 | 099457 | 099457 | 0,99491 | 0,99508 | 0,99523 | 0.99530 | 099554
33 | 099568 | 0,99582 | 099596 | 0.99608 | 0,99622 | 0.99634 | 099646 | 0.99658 | 0.90660 | 0,99680
34 0099501 | 0,99701 | 099711 | 099721 | £,99731 | 099740 | 0,9974 | 069757 | 0.99/55 | 0.99773

Loan 009781 | 099789 | 0.99766 | 0.09803 | D.GURTO | 0.06817 | 0.90823 | 099820 | 0.60835 | 040841 |

| as | ooasa7 | 009852 | 000857 | 099862 | 099867 | 8.99872 | 099877 | 099881 | 0.99885 | £.00800

I a7 | oo9osoa | 090897 | 0.09901 | 099905 | 009008 | 6.60912 | 009015 | 099918 | n.9ga21 | 0 aa624
33 | 069927 | 080930 | 0,.99032 | 006935 | 0.99037 | 0.99940 | 0.09042 | 095044 | 0,90046 | 049048

39 1090050 | 099952 | 099954 | 099956 | 0.99957 | 0,99959 | 0,99961 | 0,99962 | 0,90964 | 050665
40 | 0,99966 | 0,99968 | 099969 | £,99970 | 099971 | 099973 | 0,99974 | 0,89975 | 099976 | 0.9997/ |
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