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hfn B. KeT CrU n, NG Cu n T
hn

Ch g 1. Cu Cr Ui THANH KHRIY YW N

1.1.KHCI NI "M CHUNG
1.1.1. Nhi m v,

Ch cblu ti}t barkhubtJmu ycbunghmti/hc apifit! ng thanh
chuyWn L ng quay,tthncchia hrgecbukhu®oh | " m

1.1.2. C8c b, phdn

Ch cblu tirt,hcankhhu rwyQn g m:
-C8&c chi tiJJt m8y c¢° L nbate ThO©n m8y, X
-C8¢c ch8§y taHuyWNhEmng2t tlng, ,bBahhltru

Ch c¢blu tirt,hcankhhu muy Qs clang c¢ch ¢, n c- b
X 0 dun .

22THAN MCY (KH | n. NG Cu)

Trong L. ng témmalc -t kt2rcchng,h€, ¢ v KhkKh' il @ @ ¢
c. a t htotay m8hiuo @i vt,lm&n nng§ ysublt , ki Wu | " m m§"
ch/j] KWoé |1 € nghi fmnkm&yng 30% LJn 65% kh’
L i v.cih I"m8gy k®o (vghJ tth®m tmBeaic).pHarehag g p h
ch/] t9Y0 theo ph€ehng-2p%8p h"n, t |~ L. |°

221Nhi m v,

Thanmayl = gi 8§ L hfu hJt c8c b, phdn, chi
cblu tr -ch&mhu wruyQn v° tYo d&ng b°n xigo i

l anh L, ng ch th imhimlt Kh"i duywygn kit
2.2.2. niQu ki " n I"m vi ¢, vdt |i u ch]
ani Zu ki Mn | "m vi Mc
Khi L, ng ch I "m vi ¢ th©n m8y ch u nhi’

qus8n t2nh, c¢c8¢ Ichd Qu,y ta- ph€hmugn thay L’
ch  u tr ng 1€ ng cnang8chchidpt itthPinl tdup tritg <l
theo t3nh tmUmg wotclH € "nng. m§ t bysng n€e ¢ c¢
h-a.h c

b. IVioMu chA tvuv o:

Then m8y th<€ ng chJj tUYo theo ph€ehng phs§
gang Xx8m £36,6X2284XGX1284 0 , gang h  p kim (the°m
hoHc h° p kim-ma!mChoHE Mgyah c¢. nh, Mtth€ n
s’ L ng ch c. |l . n th€ ng chJ] tYo b33ng phe
th®p L nh h3nh.



2.2.2. Cblu tVYo

a. Ph@bxhowio Ll1Tc Li®m cmay ht'vnoh ch-ait h@u
-Thanmayk i Wu tadh©om, xitr_ ¢ klpu ibon@thy3 rkth™ 1 xi |
h p tr,c khu u L€ ¢ L% |iQn do L- s° bQ r
nh€eng kh- L¥%c, nhblt I = L°i v,i c¢c8c L, ng ct

B

&

3) b) C)
Hinh 1.1. Thanmayk i Wu t h@d i tlramh khu wu

1. Thanxi lanh

2H p tr_c khu wu

+ Khi thanm8y ¢ - xi | anh L%cn Im8&y Kkih@n tnm8@n gx
1.2).

Hinh 1.2. Thdanmayk i Wu t h©n xi |l anh ch u | ¢

L. ¢c kh2 thW t8c d, ng | °n ndp xi | anh s€
ng sublt k®o trg-nc c.ct ©ingden g i { Tmeanh@in gl ga nch
I ng ch xtng th€ ng d%ng kiWu ch u | ¢ n"\



+ Khi thanmay coéx i lanh | "m ri°ng b33ngm8ygnl yt gr
v, t Bon (h3nh 1

Hinh 1.3. Thanmayki Wu v, tho®n c¢ch u | ¢
1- L | dbp bu | tng 7- Than may
2-L . dXn n€e, ¢ | "m M8 obng bao k2zn
3L, d%n dfu bti trdhn L, tr_c ph’ i kh?
4-Co n€, ¢ | " m mé§t 10- Xi lanh
5-R«nh dXn dfu bli AtMHitn W@ p g, i ndp m8y
6° tr,c khu wu B-MHt b2ch ph2a tr€ c
L ¢ Mha8tthd, ng | °n ndp xi | anh s& truyQl
sublt k®o tr°n c¢c8c tifJJt di° " n th3ng g-c v, i
ri°ng d€ i dUng "ng | -t kihmingl &M w” o0 nyg, st ltd
-Thanmayk i Wu t hn@b4).r" i ( h

Hinh 1.4. Thanmayk i Wu tl la@rh > 1 i



aKiWu v. thon xi |anh Q9 ngp m8y

b-Ki Wu gu j*ng ch u | ¢ Gu jong than may

“H p tr.c khu u 6-L . |l dbp tr_c cam
2. Than xi lanh -Gujtng to'n b,
3-Ndip xi | anh &nlJ] m8y
Lodi n"y kh i xi lanh L€ ¢ L% r° i v I
bu Itng. LoYi n"y c¢c- ©u LiWwWm |~ : D, chJ t
khing cao, d¥%ng nhi Qu ° c&c L, ng ch c. [,
Lodi L, ng ch I "m m8t b3ung n€ c¢c, kholng
ne, c.
b . KAt c¢cmu
Thanmdyv ©~ ndp xi Il anh | nh_ng chi til/t ¢
tiJJt c8c h th ng v" c¢ch cbBlucta°ehklknggpbh.

yJu v"o c8c yJJu t° sau:

-Ki Wu kJJt cBlu (kliiwan Thadly rf ingcéhg( suiblg
bu“ng ch§8w ,d§mhthum’, tcr§ch b" tr2 xu p&p é

-Ph€ehng ph8p I "m m8t (b=3ng ne ¢ hay kh
-Ph€hng ph8p c¢chJ tYo (L%c hay h" n) ¢é
Vdt i u chJ tYo ¢- thW b3ung gang L %c,

m8y b3ung th®p tbim chJl tYo b3ung ph€hng phs§y
*Cm u ctwao | omayk itGhu©nt h €hni px it rlAacn hk h u 0 u
Ki Wu thoem xitdamhkhu u L€ ¢ d¥%ng rblt ph’

clng sublt v.a v" nh, é C8c xi Ilanh L¥c 1iC
t h©n, xXung quanh xi l anh c- ne, ¢ | "mhms§t

n€ c¢c | "m m§t, L. tr_,c ph”i kh2, tr_ c kh
mHt | dbp gh®p v, i ndp Xi |l anh, L8y dfu,

ph€hng phs§pkhudpu LIH& ct rt lRW hdphnt ry dkdikkiWu 1t r e
d¥%ng ph’ bi/Jn tr°n L, ng ch ' t1,  m8y k®o.
| dbp gh®p v, i W8 ftur hmo Hicr @ang tth, p tr_c khu



Hinh 1.5. Thanmayc h _ V ki Wu-ht p©n rxic Ilkaaruh u

I-MHt ph©n chia ~ tr_c
2,4n€ ng LXn dfu bli trhn

5-MHt ph®©n chia h, p tr_,c khu wu

Do th©n L, ng ch L%¥c 1iQn v, i h, p tr,_,c Kk
ch kiWu n"y th€ ng nhG v" L. t n kim | od4i

*Cm oy tunyktihe@n t h©On r vy

)

6
e

=

e mmee

S e e ——

Ais L7
AN -

- =
P —_—— ——

Hinh16. Kh" i xi |l anh r° i. c,

"y thoOn xi l anh v™ h, p tr,c

Trong ki Wu n’
Il " m ri°ng hoHc

j *ng hlotHocg .b ux i |l anh <c- t hw
hoHc €@ tl.-tLoklht th<€ ng d%ng cho L, ng ch |

*Thon xi lanh | "m m8t b’' ng kh!'ng kh?

1C



Hinh 1.7. ThAnmayl " m m8t b=3Jlng gi -

I-H p tr_c khu wu 4- Gu jong
2- Than xi lanh 5-Lét xi lanh
3FNdp xi | anh

Hinh1.8. K/t anBid “tmh @8 ©ié b _n g
1-C&nh t[In nhi t
2n" m
3H p tr_c khu wu

LoYiy nt h€ ng |~ t8©n VQ inguly*mh ttic7,c-1th
r €, hay m t gu j*ng LW I dp gh®p ndp xi | a
thw | "m | iQnrv. ii dt€eh@n dhidonkyc "In'gm | -t 7 i | dop

Then m8y th<€ ng L€ ¢ chJ tYo b3ung vdt |
cing phiJn tIn nhi t, LW ttng di n t2ch tr

ccC8c ph_ _ng 8&8n |l ap trAc khudou v"o Ling

Tuythee ph€ehng ph8p | p LHt tr_c khu u tro
cblu kh&8c nhau. Nh_ng ph€hng ph&p th€ ng gt

11



el | <
—r—  ——

a) b) c)

Hinh19. M, t s° ph€ehng ph8p | &p tr_,c khu’

aTr_c khu u treo
b-Tr_, ¢ khu u L Ht

ccTr_c khu u 1 u”n

-Tr_,c khu wufat)r.e H, (ph3thnihacll Khmu haic nt a, dpua
Th©n m8&y hay to"n b, L, ng ch L€ ¢ | dp L Ht
c h T may kéo.

-Tr_, c khunhwSlHt H( P2 tngcckha U mli hai n a,
th i | ° b" m8y. Tr_c khu u v™ to"n b, tho
m&8§y (th<€ ng d%ng trong L, ng ch tonh t4i).

-Tr_c khu u9du” nH(m3nh, d khu u nguy°n kt
khu u v o L, ng c¢ch phl[i b=2ng c¢c&ch lu“n, th
th°m ch._ ¢ ntng |~ ¢ tr_c, =~ L. Db3ung ~ | &tr

Trong ph€ehng ph8p | &p tr_,c khu u ki Wu LI
Trong L., ng ch 't! do_ ki Whutf nued hter g o R®n t |
L€ ¢ L¥w%e | iQn v, i v8ch ngtn c¢c_,a thon L, ng
L ng ch b3ng jBwmgl?!mwg Haey n@ogtwut hleton gc hhiaQu gd
k2ch th€e ¢ c¢c,anaytthe& kbud##nghi2' du | tng) .
c §c h blanhd hri2 QRnhtithgichid!l ¢ c¢c_, a tr_c khu ué

nwW ~ tr_c khlng x° d c¢ch ngang, ndp =~ th
s’ L ng ch LW ttng “ci ngu vl Ingg csh'o gu tjrl rcg
th°m c8c bu I *tng ph, ngang.

1.3. XI LANH
1.3.1. Nhi m v,

Xi lanh c¢%ng v,i ndp xi lanh v™ L "nh p?2
p2t tlng ° Li Wm ch/Jt tr°n), cri/on gg iva n  tnhdapy

12



th ¢ hi'  n c8c qusg8 tr3nh c¢ctng t8&8c c,a L ng
l anh tIn nhi t cho n€© ¢ hoHc khtng kh2z |~
g€ehng xi |l anh.

1.3.2. niQu ki n I "m vi ¢, vdt 1li u ch}j
a. nu Zki Mn | " m vi Mc
Trong qu§ tr3nh | " m vi ¢ xi l anh ch u t
nhi t L, cao v" c¢ch u s, £tn m,n ho8 h ¢ c, &
b. VothAi Muo
Vdt | i " u chJ tYo€xnig llanhgavn' g dx §m hxhi p Hi&ai nihin”
bQn cao. nNW n©ng cao t2nh c¢ch u m,n c¢_ a |

|l . p crtm x p chiQu d°"y t. 0,05 mm LJjn 0, 2¢
1.3.3. Cblu tU4o

a.Phon xliovliaanh c¢c- hai | oUi
-Xi |l anh @&nmayHinh QI00a)T h©n m8y c¢- L, c.ng V.
m§t t t do L€ ¢ tr ¢ ti/lp tilJ]lp x¥%c v,i n+¥€

| “"m m8t b3ung n€ ¢ do kJ/Jt cblu th©n m8y h, p
L'Qu phli d%ng twheto Ixii d anh n°n | «ng ph2. L
c. nh, c¢- 8p sublt v° nhi "t L, kh'ng cao.

kz2ch the ¢ (L, cln, m®o , L L ng t©meé) , L
gi 'm mat st&rtongnHi€ ¢ m4 m, t | . p h p kim hoH

LoYi xi lanh khtng ¢- “ng |-t th<€ ng L:
nhtm, xung quanh xi Il anh ¢c- 80 n€e c¢. NJu |
| © kim |l o4i r gt ch rmg (dm,ntg 9 o BenzpPorsch, n)h €: |
Sau khi L¥%c xong thon m8y, c8&c xi |l anh L€
kz2zch the ¢ cu’i c¥%¥ng, sau L- mHt g€hng xi
nhtm, c¢ch”™ LW | &8t c8ogphfh ra. P2t tilng v~
p h £ n lidit ma sat va it mon.

-Xi lanh L%¥%c t° i ng9mgt ®&dp?l vt "~ ng | -t €
v' o |, trong tho©n L, ng c¢ch, crhh3mHt ®ad rad'nig {(
t §c) Lc€ ncg gciha nh x8c, c¢c- L, b-ng cao.

b. KAt c¢cmu Xi |l anh

* Lot xi lanh kho (hinh 1L0b)
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Hinh1.100 K/t c¢blu xi | anh

aXi lanh L¥%c |iQn thon3m&%n | "m k2n n<€ c

b-Xi lanh r° i d4ng "~ ng 4Gitotkrhgd | "m k2n

c-Sh mi X i | anh 6-Sh mi X i | anh

dXi lanh g 'li-tdye@gt "n 7-Khoang ch_a n€ ¢ |-

I-MHt Lfu 8Gi oktng

2-G  vai xi lanh

L m b3ng vdt |i u ¢c- chblt | € ng cao ®p
m t s~ L dgnoghistxhi'plinhtTr°n bu ngléh&ynihXn
m.,n nhiQu nhblt v° c¢- nhi t L, , 8p sublt ca
chay.

L-t X 1 |l anh kht? | ~ | -t m" m Hut ngo i C.
mgt, L€ ¢ chJ tUo ch2nh x8c LW ®p v~ o |,
m8y, mHt trong L€ ¢ gia ctng c- L ch2nh
t ©mé ) hongitao nWkng kh[ nkng chid m™ i m,n v~ gilm ma s§8t
m¢t |_.p h>p kim hoHc kim | oUi t t.

L-t xi lanh kht ¢+ thW | dp su't chi Qu d
Lo4n ngdin v, i | T, @ol ntouxitrl°abi KKlh ¢ cblu€ ch?3 n
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MHt ngo~"i c¢,a "ng | -t ¢gia,crhg thltncXmcC

Lfu c.,a "ng | -t | p cao hhn mHt thon L, ng
L k2n v° vai “ng |-t L€ ¢ ®p chHit.
hu LiWm c_,a | -t xi l anh kht |7
-C- L, ¢c.ng v.ng |_.n, dm L€ c-vdhW I " m
-Do | -t kh*ng tr, c¢c tiflp tilJ]]lp x%¥c v, i n
"ng | -t xi lanh kh®' ¢c- nh€ ¢ Li Wm:
-Th©n L, ng ch c¢chJ tYo ph_.c¢c tYp v3 phrli
LY¥%c c8c khoang bao k2zn n€e ¢ | " m m§8t.
-"'ng l -t L,i h,i L, ch2nh x8c cao.
-Kh- th& I Vv’ s ach®&.
*L-t  xi l anh .19t (h3nh 1.10d, 1
I
.q;‘lfi |?
7 71 :
-1
H I
‘\ﬁx ! EE
[ | 1 [
Hinh 1.11 L-t xi l anh € t
L-t xi l anh € t (I R m” m Hut ngo’ i c. a
trong clng c¢c- ®°ungflu-tgilkkhiclng nh
Khi d%ng | -t € t c¢cblu t4Yo ¢, a thon L, ng
Y°u ¢cfu L i v,i 1 -t € t: Ngo”“i nh_ng y°
l -t phT[i cao hhn mHxX, 1t5h)y@hmnhh ilnd dph ntdp (X0, 0
m8§y s& ®p chHt v, i wvai tr &nhe It tnhké 2h3w'h rl
hinh1.11
-hu Li Wm:

+ L"m m8§t t t.
+ Ctng ngh L% thon L, ng ch Lhn gil[n

+ D, thay thJ], s a ch_a hhn | -t kh?.
-Nh€ WmL i
+ Kh- | "m k2n, d, chly n€ ¢ xu' ng LS8y
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+ n, c.ng v.ng k®&m hhn “"ng | -t kh! n°n
C&8c Lbh ntlgi ‘cn nay thd aamgh s€ td., nlgr dng txh c

d¥%ng | -t xi lanh € t nklhgnogdh phdvagtt dn I
(g i |7 9K mihumi tkaghkh[ ntng ch u m,n °
ttng ° nCT.

1.4. NdP XI LANH
1.4.1. Nhi m v,

Ndip Xi l anh | ° chi tiJt | "m k2n pmha tr
tdo th" nh bu"ng ch8y. Nhi QB8 b dpphdr nc_nabpl
bug , v, i phun, ¢, m xu p8p, ch cblu gi[m 8p
L€ ng n€ c¢c | "m m8§t, L€ ng dfu bli trhn ¢é

Ndip xi | anh ¢ - ct8cW xli” nm acnhhu n(gl “tibltv ,ci[ c §c
clng c¢c- thW I "m chung cho m t nh-m xi | an|
| © chi tiJJt ¢c- kJJt cblu ph_c¢c tUp.

1.4.2. niQu ki n I "m vi ¢, vdt 1i u ch]

a. niZu ki Mn | "m vi Mc

ni Qu ki @, &« "mdpixic | anh rblt khdc nghi t,
-Ch" u nhi"t L, cao nh€eng kht'ng LY"ng LOQ

-Ch" u 8p sublt kh2 thwW |, n v™ £tn m,n ho
chay.
-Ch" u t[li tr ng | . n do | ¢ xiJt bu |11n
L ng ch v do tr  ng 1€ ng c8c chi tilJt | dp
b. Vot | i Mu chA tuo
Ndbp xi lanh th€ ng L€ ¢ L% b3ung h' p ki

ch xktnog phh'p Kii/m nh®mel cph” Lbnfnch dgasg h

Nhtm h'cp kiihm t L., trung b3 nnhg tch-blph hFrsn gg
|l . n khhich &, n°n d, b" cong ve°nh, L, bQn

1.4.3. Cblu tUYo

a. Nap Xxi | anh: cva Ling c_ XxXtng
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Hinhl 12. &h¥wywgding Ricacl! L, ng ch x¢ti
1-Bu” ng ch§y 4,6V ti@nJ/pru Lgi * n)
2-V'  tlank X i 5V tr2 xu p8p thl
3-V' tr2 xu p&8p nYp

Cbhblu tYo ndp xi lanh c¢c_,a L, ng cceh ngtirbg c( bd
tia )ttt Wa @ cblu tYo bu  ng ch8yuygi,s Lixw K§)
| "m m&§t L. ng ch v s° L€ ng nUp, thli tr°
ch2nh x8c cao. Trong ndp m8y c¢c- L€ ng dXn

DUdng bu" ng ch@yhtrcon [mdup hh€ nsg rrbHp .l . tn" o
th i gian ch8y ¢, a khhichtm \w§ @h du'nng hdh § v,
l anh &

*Bu -  ng ch8y ¢, ac8c migincgh xtng c-

-Bu” ng chg8w(BWhggcbh8y Ric8cl!): Lo4Yi n-~
c.a L€xnglta@m n°n ch” c¢cfn m t tr_c cam.

Trong L, ng ch xtng c- t s n®n trung b?
bu”nyg ch8dlnmg mg ycph&p LKr2 ta' n b, c8c chi
LHt trong thon m8y c¢cUmtluxit Yoamilt nhm mdif n
n" ithgian |l an tr”"n m'ng il la~ td” ibunhgHlt LnPnn
n"y d, xXy ra hi n t€ ng ch8y k2ch n" . Do
b" tr?2 cBugh diQuwy td®Omg §gi [m x8&c sublt ch8y k
p&p thrli dy nrga thi€ mgt € ng ch8y k2ch n’
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hu LiWm: LoYYi n”"y c¢blu tYYo Lhn giln, d,
L. ng ch c¢cblu ph©n ph” i kh2 Lhn gi[n.

N ([P
e fou), Tl [T
P I
2 o WP

2 :\‘x T

Hinh113 n. ng chUmgyg bh BgGch8§y ch,
aSh LY bu”“ g chs8y ch.
b-KJt c¢cblu Th©n m8y, ndp xG | anh c¢c- b

Nh€ ¢ LiWm: Thon L, ng ch phli b" trz L€
bu"ny ¢h®, kh- tktng t s~ n®n, hi u sublt |

- Cacd U rbqung chay hinh chém.14ap, hinh évan 114c,d Yng c¢ch, m c¥fu
114d° L, ng ch ¢c- c¢ch cblu xu p8p treo.

Hinhl. 14. Bu _.nag Lchn§gy cch ¢- c¢ch cblu xup§gp
ab-Bu" ng ch8y d4ng h3nh ch°m
c-Bu” ng ch®&a h3nh 1
diBu"  ng ch8y dUng ch, m cfu
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hu LiWm c.,a n- | " di n t2ch bu”  ng ch§y
ch”  ng k2d h tnfngt Lt€lnbpit "t snig ne®n t hW Haydd | ° n

t8c d,.ng tYo L€ ¢ xo08y | ¢ nhG, hi u sublt
Nh€ ¢ LiWm truyQn L, ng ch c¢cblu ph” i kh?2
L,  ng ch.

Hinh115 Bu”“ ng ch8yfuwlhgnghgtm xktng
1-n€ ng thli hoHc L€ ng n5phoang | dp Lla L.
22Khoang n€e, ¢ | " m m§t 6-Khoang il up bu g
3L, th'ng n€ ¢ tr°n ndp 7"Bw ng ch8§y
4L, gu j'ng
C8§c bu  ng .1dh-8yt WAGNIhtEc v tr2 sau:
-Ph2a tr°n xu p8pugUp LW gilm nhi t L,
-Ph2a tr°n xu p8phthgilL€Wec kekthn hs nhbmdgEn
L c.i@€bublg cao.
-, kholng gi_._a hai xu p8&p | ch vQ ph2a
bu” ng begs&y ,L€ ¢ b" tr2 gfn xu p8&p thrli
b. Nap Xi |l anh: cva Ling c¢c_. diesel
CbludYo ndp, il | mgtlkchig dpihescelt Up. N- ph_ th

ch8y, s k8 v° c¢ch cohi. pMdm xih liamkh2@la al Lr
hhn ndp xi l anh c¢c,a L, ng ch xtng v?3 tr°n

19



