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L3I NOI DAU

Cing vdi su phdt trién ctia nganh co khi ché tao mdy, nam 1980 "Sé' tay thiét ké
eg khi” gém 5 tép do cdc cdn b6 khoa hoc ctia Vién Nghién citu co khi B Céng nghiép
bién sogn dd duge Nha xudt bin Khoa hoc va Ky thudt lan luigt én hanh. Bé sé tay la tai
liéu tham khdo thudn tién cho cdc ky su va cin b ky thudt trong nganh co khi. Tuy
nhién sau hon hai chuc ndm ton tai, nhiéu néi dung trong sdch cén duge déi méi va cdp
nhdt thém. Su ra doi cia "S6 tay thiét ké co khi" lin nay - 2004 nhdm ddp éng yéu cdu
trén,

"Sé tay thiét ké co khi” gom 3 tap:

Tap 1 ¢6 9 chuong bao ham cdc ndt dung vé cdc vdn dé ky thudt chung, thiét ké co
.Su trg giip ctia mdy tink PC, vdt liéu ché tao mdy, dung sai va lép ghép, nham bé mdt,
'cac yéu té clia két cdu mdy va thiét bi, tinh cong nghé ctia két cdu, cdc chi tiét kep cht,
ede chi tiét va b6 phén tidu chudn va cong nghé phi be mdt kim logi.

Chuong 1 do thac st Nguyén Chi Sdng vé thqc st Phan Pdang Phong bién soan.
Chuong 2, 3, 4, 6, 8va 9 do PGS Ha Vén Vui bién soan.
Chuong 5 va 7 do thac st Nguyén Chi Sdng bien soan.

Tdp 2 gom 9 chuong gidi thiéu cdc logi truyén déng co khi va cdc yéu 6 clia truyén
déng nhit truyén déng banh rdng va truc vit, truyén déng xich, truyén déng dai, truyén
déng vit-dai éc va truyén ding bdnh céc, truc va 6 true, khop truc, cdc méi ghép thdo
diwge (then, then hoa, v.b... ).

Tép 3 ¢6 10 chuwong gém cdc ndi dung vé cdec moi ghép khing thdo duoe (han, tdn,

ddn), dudng éng va phu ting dwing ong, thiét bi thay luc va khi nén, hép gidm téc, Id xo,
cd edu bit kin, vdt lidu va thiét bi boi tron, cde thit bi do, diéu chinh duge ldp vao thiét
bi va ding co dién.
' Cdc tw lidu dua vao s6 tay la cdc tiéu chudn Vit Nam thudce cde chuyén nganh ky
thudt dé dude dé cdp. Song cing con khd nhidu link vue kY thudt chua o6 tiéu chudn
Viét Nam (TCVN). Trong trudng hop nay ching téi da si dung cde tiéu chuén 180 hodc
cde tiéu chuén co khi ciia nhé nwde cia nwige Céng hoa lién bang Nga (TOCT) vi cdc tidu
chudn F'OCT dd qud quen thuéde déi vdi cdc cdn bé k¥ thudt eo khi ciia nude ta. Viéde dua
ra cde tiéu chuén TCVN, 1SO va FOCT nhdm cung cép cho ngudi thiét ké mdy va thiét bi
cdc théng sé, kich thude co bdn va yéu cdu kY thudt ding dé tham khdo, con su lua chon
thing tin la tity thude vao ngudi thiét ké.

Trong khuén khé mot s tay tra citu nén cdc théng tin, tu liéu dude cho dwdi dang
ecde bang va bang két hop vdi hink vé, cde phuong phdp tinh todn thiét ké hode kiém tra,
cde yéu céu k¥ thudt v.v... Nhiéu tiéu chudn TCVN, ISO v FOCT dda dude ban hanh ti
rét lau nhung dén nay vin chua c6 tiéu chutn mdi thay thé va, vdn duoc st dung c6 hiéu

qud trong san xudt,



"86 tay thiét ké co khi” la tai lidu lam viéc cho cde k¥ sw va cdn bd k¥ thudt co
khi ché tao mdy, déng thoi cing la tai liéu tham khdo cho cdc thay gido, cde sinh vién,
hoc sinh nganh co khiché tao mady hodc cé lién quan dén co khi trong cde triong dai hoc
cong nghé, cdc trudng cao ding ve trung hoc k¥ thudt cing nhu cde truvng day nghé.

Trong qud trinh soan thdo "Sé tay thiét ké co khi", chung téi dé nhan dude su
gitip do hét siic qui bdu ciza Vién Nghién cizu co khi B Céng nghiép, cua nhiéu nha khoa
hoe thude cdc tridng dai hoc céng nghé va cde Vién nghién citu. Ching t6i xin chdn
thanh cam on vé sy gidp d8 chdn tinh nay. Vi kinh nghiém va kién thie da tich lay
duoce, chiing téi dd c6 ging hét site dé b6 sdch dat duoe mic chdt luong ma ban doc yéu
cdu. Song do kha ndng thu thap tai lidu va xiZ ly thong tin con ¢b nhitng han ché nhd
dinh nén khong thé tranh duwde nhitng thiéu sét. Xin ban doc xa gan chi bdo cho. Thu tit
g6p ¥ xin giti vé Nha xudt bdn Khoa hoc va K thuat, 70 Tran Hung Dao Ha Néi. Ching
t6i xin trdn trong cam on!

Cdac tdc gia



Chuong 1

A. CAC VAN DBE KY THUAT CHUNG

l. DON Vi PO

Hé théng don vi qudc té& (SI)

Hé théng don vi qudc t& (SI) ¢c6 6 don vi cd ban la: mét. kilégam, gidy, ampe, 46
Kenvin, cudng dé sang; hai don vi phu: géc phéng, goc khoi va 27 don vi din xuét quan
trong. Cac van dé ctia don vi do va hé théng ddn vi qude t& (SI) dude gidi thidu trong cac
bang tir 1.1 + 1.8.

Bdng 1.1. Cac don vi do clia hé thdng don vi quéce t& (SI)

Bai lugng ' Ban vi deo Ky hiéu
Pon vico ban
Chigu dai mMat m
Khéi lugng Kildgam kg
That gian Gidy s
Cudng dd dong dién Ampe A
Nhié&t dé nhiét déng hoc B6 Kenvin oK
Cudng 46 sang : Candela cd
Don viphu

Goc phéng Radian rad
Gbe khai Stéradian sr

Bon v dén xudt

Dién tich Mé&t vudng m?2
Thé tich Mét khai m?
Tan s& Hec Hz
Mat d6 Kildgam trén meét khai kg/m?
Van tée (toc do) Mét trén giay mis
Van tde goc (tdc do goc) Radian trén giay radls
Gia t8c Mét trén gidy binh phuong m/fs?
Luc Miutdn N




Tiép bing 1.1

Bai lugng pon vi do - Ky higu |
Ap suat (Ing suat cd hog) Pascal Pa
Cang, nang lugng, nhiét lvgng Jun J
Cang suat Oat W
Bign ludgng, dién tich Culbéng c
Dién ap, hiéu dién thé, sic dién déng vén
Cudng dd dién trudng Won trén met Yim
Diégn trd Om #)
Bién dung Fara F
Déng cam dng tir Velee Vb
Pién cam Henry H
Cam ing tr Tesla T
Cudang dd tur trudng Ampe trén met Alm
Sire tir ddng Ampe A
Quang théng Lumen Im
Bé chbi Candela trén mét vudng cdim?
B¢ roi Lux Ix

Bdng 1.2. Ubc va bdi thap phan eila cac ddn vi

Ghep Hé s6 cén phai nhan vai

Uéc hay boi .

Tén Ky hiéu dan v|

vae atto . a 1048
" fentd f 1018
. pica P 102
! nang n 109
" micrd n 10°®
" mili m 10°
" centi c 102
Boi déxi d 101
" déca da 10
i hectd h 10¢
" kilo k 107
" méga M 108
" giga G 10°

- téra T 10 _J




Bang 1.3. Quan hé gita cac ddn vi do van téc, lue, momen luc,

ap sudt, cdng, cong sudt

Ban vi do thudng duge sir dung

Bon vi do theo hé qudc & Si

Quan hé cla don vi

Tén goi Ky higu Tén goi Ky higu
Luc
Kildgam iuc kG ‘ Miuton ‘ N ‘ 1 kG =18,80665 N
Momen lut
Kildgamn luc. met kG.m \ Niutan-mét 1 N.m |1 kG.m = 9,80865 N.m
Ap sudt va ung sudt

Kildgam lue trén mét vudng kG/im? Pascal Pa (N/m?) |1 kG/m?2 = 9,8B0665 Pa
Kildgam Iuc trén centimét vudng kGicm? nt nt 1 kG/em? = 98066,5 Pa
Kiidgam luc trén milimét vubng kG/mm? nt nt 1 kG/mm? = 9,80665.10° Pa
Atmdtphe ky thuat at nt nt 1 at = 880686,5 Pa
Bar ' bar nt nt 1 bar = 10° Pa

Gam trén centimet khdi

Tan trén mét khai

Meét trén gidy

Vang trén phat

Wong trén gidy
Bo trén giay

Kilégam Iy mét
Kildoat. gid
Kilbgam e mét trén gidy

Ma luc

Mat dg hodc khéi lugng riéng

glcem?® Kildgam trén kg/m? 1 géiem? = 10* kg/m?
mét khii
ticm? nt nt 1 t/m* = 10° kgrm?
Vin tdc (tdc dé)
mis t meét trén Qidy | mis I
Vén téc gdce (téc d¢ gdc)
m

vg/ph Radian trén giay rad/s 1vg/ph = 30 rad/s
vals nt nt 1 vgfs = 2n rad/s

ats at nt 195 =0,0174533 rad’s

Cdng va cdng suét

kG.m Jun J(N.m) 1kGm = 8 80665 J
KW h nt nt 1&W.h=36.10%J
kGm/s Qat W 1 kG.mfs = 9,80665 W

ml nt nt 1ml=73545W




Bdng 1.4. Chuyén d8i tif inso sang milimet 1" = 25,4 mm

Insg Insg Insc
Milimet Milimet Milimet
Phan s6 Gig tri (mm) Phan s& Gia tri (mm) Phan s3d Gia tr (mm)
clainsg | thap ph&n cla insg | thap phan cla insg | thap phan
1/64 0,0156 0,397 23/64 0,3593 9,128 11/66 0,6875 17.462
1432 0.0312 0,794 3/8 0,375 9,525 45/84 0,7031 17,858
364 0::‘.)458 1,191 25/64 0,3806 9,922 23132 0,7187 18,256
116 0.0625 1,687 13/32 0.4062 10,319 47/64 0,7343 18,653
5/64 0,781 1.884 27164 0.4218 10,716 34 0.75 18,05
3/32 0,0037 2,381 7116 0.4378 11,112 49/64 0,7656 19,447
7/64 0,1093 2,778 28/64 0,4531 11,509 25/32. 0,7812 19,844
1/8 0,125 3,175 15/32 0,4687 11.908 51/64 0,7968 20,241
/64 0,1406 3,572 31164 0,4843 12,303 13/16 0.8125 20,637
5/32 0,1562 3,969 1/2 0,5 12,70 53/64 0,8281 21.034
11/64 0,1718 4,366 33/64 0,5156 13,087 27132 0.,8437 21,431
3116 0,187% 4,762 17732 0,5312 13,484 55/64 0,8593 21,828
13164 0.2031 5,159 35/64 0,5468 13,801 7/8 0,875 22,225
7132 0,2187 5,556 916 0,5625 14,287 57/64 0,8906 22,622
15/64 30,2343 5,953 37/64 0,5781 14,684 29/32 0.9082 23,019
1/4 0,25 6,35 19/32 0,5337 15,081 59/64 0.9218 23,4186
17/64 0.2658 6,747 39/64 0,6093 15478 15116 0,8375 23,812
89/32 0,2812 7.144 5/8 0,625 15,875 61/64 0,9531 24,209
189/64 0,2968 7.541 41/64 0,6406 16,272 31/32 0,9687 24,606
5116 0,3125 7,937 21432 0.8562 16,668 653/64 0,9843 25,003
21/64 0.3281 8,334 43164 0,8718 17,066 1/0 10 25,40
11432 0,3437 8,731 '
Bdng 1.5. Chuyén d3i tir dé6 sang radian
Géc Cung rad Goc Cung rad Gée Cung rad Géeo Cung rad
1" 0,000005 9' 0,002618 17" 0,296706 38° 0,680678
2" 0,000010 1% . 0,002909 18« 0,314159 40° 0,595132
3" 0,000015 20 0,005818 19° 0,331813 45" 0.785398_
4" 0,000019 30 0.608727 20+ 0,349066 50" 0,872665
5" 0,000024 40" 0.011636 21° 0,366519 55" 0,959831
6" 0,000029 50" 0,014544 22" 0,383972 60+ 1047198
i 0,000034 1" 0,017453 23" 0,401426 65" 1,134464
8" 0,000039 2 0,034907 24" 0.418879 70° 1.221730
g 0,000044 3" 0,052360 a5¢ 0,436332 75" 1,308987
0" 0,000048 4 0,069813 28¢ 0,453786 a0 1,396263




Tiép bdng 1.5.

Goc Cung rad Goe Cung rad Goc Cung rad Gac Cung rad
20" 0,000097 5" 0,087266 27" 0,471239 85~ 1,483530
30" 0,000145 g° 0,104720 28" 0,488692 a0 1,570796
40" 0.000194 I 0,122173 29" 0,506145 100" 1,745329
50" 0,000242 8- 0,139626 30° 0,523599 120° 2,094395
1 0,000291 ge 0.157080 31 0.541052 150" 2,617984
2 0.000582 ne 0,174533 32° 0,558505 180° 3.141583
3 0,000873 e 0,191986 33 0,575959 200° 3,490659
4 0.001164 12+ 0,209440 34" 0,593412 250+ 4,363323
5' 0,001454 13» 0,226893 35° 0,610865 270" 4712388
&' 0.001745 14" 0.244346 36" 0.628319 300" 5,235588
7 0,002036 15° 0,261799 a7 0,645772 360° 6,283185
g' 0,002327 16" 0,279253 g 0,663225 400° 6,981317

Chu thich: 1. Radian la géc duge chdn bdi mét cung bing ban kinh.

2. 1rad = 57°17'44,8" : 1° = 0,= 0,017455 rad

Vidu

1. Tinh ra radian goc 43°14'28"

TU bang 1.5, xac dinh dudc:

40° = {3,698132 rad

3 =)
10
&
20"
g

= 0,052360 rad
= 0,00298% rad
={,0011864 rad
= 0,000097 rad

=(.000039 rad '

43°14'28"
2. Tinh ra 36 cung 4,862 rad
Ti bé&ng 1.5, xac dinh duge:

= (3,754701 rad

4 862 rad
4, 712389 rad

0,149611 rad

0,139626 rad

0,009985 rad

0,008727 rad

0,001258 rad

0,001164 rad

0,000094 rad

0,000048 rad

0,000046 rad
0,000044 rad =

=270

80

30

g

4 862 rad

278°34'19"




N. GIAI CAC TAM GIAC VA DA GIAC

1. Tam giac vuong (hinh 1.1)

=actg o ; a=biga,
i Cho a, a. a Cho b, a. b
Tim b, ¢, F. sina Tim b, ¢, F. €= cose
a [
0'.2 )
F="—"—ctga F=—iga
2 g 2 B
b
Hinh 1.1,
rtga= E;(1290"—13;
)
a=csin« . - b = g
a=csina; tgh=2;p=90"-a
Choec,a. Jb=ccrosa; Cho a, b, a
Tim a, b, 2 2 < S a _ b
F F= E‘é—sinacosa-‘: 6—4— sin2c. Timw P,c, F. JC= ya +b" = Sina | cosa
_ab
\F = o
rsinazg;a=90°—l3;
c
cos b= E‘B:E!O“—or
Choa, c. ¢
Tim o, §, &, F. = Jet-a’= ,}(c+a)(c @) =ccosa=csinfB;
LF: e fle+ra)c—a) = lac sin B .
2 2
2. Tam giac thuong
Trudng hop 1
1 L) @= 1800 By
Choa, b, y. Choo, B,y | 5o 1800 (o + 7);
Time, o, B, F hoaca, o, B.
e B L Tim b, ¢, F. | y=180"— (a +B).
¢ = ya?+b?>- 2abcosy :
i ' asin @ sin
sing = 232 o = _GSOY b= 22 b . b ;
b-acosy sinc sin{p + )
i € sin asiny
Smﬁzbsmy taf = bsinv : = & T _ : :
a-beosy sina sin(B+v)
F= absiny F= a’ sinPsiny _ a’ ‘
- 9 2sino 2(ctgP+ctgy)
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