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DAIHOQC SPKT VINH PO AN PONG CO POT TRONG
LOI NOI AU
Dong co ddt trong déng vai trd quan trong trong nén kinh té,1a nguon dong
luc cho cac phuong tién van tai nhu 6td,may kéo,xe mdy,tdu thuy,may bay va cac may
cong tac nhu may phat dién,bom nudc ... Mat khac dong co ddt trong dac biét 1a dong
co 6t6 1a mot trong nhimg nguyén nhan chinh gy 6 nhiém méi truong,nhat 1a ¢ thanh
phd.
Sau khi hoc xong mon hoc ‘““PONG CO POT TRONG”, em da van
dung nhimg kién thirc da hoc dé 1am d0 4n “‘TiINH TOAN PONG CO POT TRONG””. Trong
qué trinh tinh todn dé hoan thanh d 4n mén hoc chuyén nghanh nay, budc dau da gip
khong it kho khin bd ngd nhung véi sy nd lyc cia chinh ban than ciing véi sy huéng
dan va gitp d& hét sirc tan tinh cia cac thiy gido Pham Hitu Truyén,gio ddy sau mot
thoi gian 1am viéc hét minh, nghiém tc trong nghién ctru va fim hiéu em da hoan
thanh xong d6 4n mén hoc PONG €O POT TRONG. Tuy nhién do day la lan dau tién em
van dung ly thuyét da hoc, vao tinh toan mot bai tap cu thé theo thong s6 cho trude,
nén gip rat nhiéu kho khin va khéng tranh khoi nhiing sai s6t. Vi viy em rit mong
dugc sy xem xét, sy gitp d& chi bao va dua ra ¥ kién ciia cac thay dé em hoan thanh d6
4n mot cach t6t nhit, ddng thoi cling qua d6 rit ra kinh nghiém, bai hoc 1am giau kién
thirc chuyén mon va kha nang ty nghién clru ctia minh.
Qua Db 4n ny em cam thiy minh cin phai c6 né lyc ¢b ging nhidu hon nira, cin
phai c6 mot phuong phap nghién ciru ding dén trén con dudng minh di chon
.Ciing qua dd 4n nay em xin bay t6 long biét on d6i véi thay gido Pham Hitu Truyén
cling céc thdy giao trong khoa da gitip d&, huéng dan tan tinh va dong gép ¥ kién quy
bau gitip em hoan thanh db 4n nay mdt cach t6t nhat va dung tién do..
Rét mong dugc sy gitip d& nhiéu hon nira ciia thay.
Em xin chdn thanh cam on!

SVITH: Dang Vin Hoan

Vinh,ngay 21 thang12 nam 2010
PHAN I :TINH TOAN CHU TRINH CONG TAC PONG CO POT TRONG
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG
I ) Trinh ty tinh toan :

1.1 )S6 liéu ban dau :
1- Cong suit ctia dong co Ne Ne =12 (ma luc) =8,83(Kw)
2- S6 vong quay ciia truc khuyun  n =2200 (vg/ph)
3- Puodng kinh xi lanh D D =95 (mm)
4- Hanh trinh piton S S =115 (mm)
5- Dung tich cong tdc Vn
Vi = "'TS = 0,81515 (dm3)
6- S6 xi lanh i i=1
7-Ty sd nén ¢ g =1
8- Suit tiéu hao nhién liéu ge g, =180 (g/mlL.h)

9- G6c m¢ soém va dong mudn cua xupap nap o102 o1 =10 (dd) a2=29 (d9)

10- G6c m¢é sém va dong mudn cta xupap thai  S,,3, f, =32 (d%) B, =7 (dd)

11- Chiéu dai thanh truyén L 16=205 (mm)

12- Khéi lugng nhém pitton my mp =1,15 (kg)

13- Khéi lugng nhém thanh truyén me  mu« =2,262 (kg)
1.2 )Céc thong so cin chon :

1 )Ap sudt méi truong :pr
Ap suit mdi truong px1a 4p suat khi quyén trude khi nap vao dong co (véi dong

co khong ting ap ta c6 dp sudt khi quyén bang ap suét trudc khi nap nén ta chon pe=po

O nuéc ta nén chon px=po= 0,1 (MPa)

2 )Nhiét dg moi truong : Tk
Nhiét d§ méi truong dugce chon lya theo nhiét d§ binh quan cia ca nam
Vi day 1a dong co khong ting ap nén ta c6 nhiét d6 méi truong bang nhiét do
trude xupap nap nén :
Tk=To =24°C =297°K
3 )Ap sudt cudi qua trinh nap :pa
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DAIHQC SPKT VINH PO AN PONG CO POT TRONG
Ap suat Paphy thudc vao rat nhiéu thong sé nhu ching loai déng co ,tinh ning t6c
d6 n ,hé sb can trén duong nap Ltiét dién luu thong... Vi vay can xem xét dong co dang
tinh thudc nhém nao dé lya chon Pa
Ap suét cubi qua trinh nap pa.c6 thé chon trong pham vi:
pa =(0,8-0,9).px=0,9.0,1 = 0,08-0,09 (MPa)
Can cur vao dong co D12_3 dang tinh ta chon: p. =0,088 (Mpa)
4 )Ap suat khi thai P,
Ap suat khi thai ciing phy thudc gidng nhu p,
Ap suat khi thai c6 thé chon trong pham vi :
p=(1,05-1,05).0,1 =0,105-0,105 (MPa)
chon P, =0,11 (MPa)
5 )Mirc d¢ sdy néng ciia méi chat AT
Mirc d6 say nong ctia mdi chat AT chi yéu phy thude vao qua trinh hinh thanh
hdn hgp khi & bén ngoai hay bén trong xy lanh
Véi dong co diezel :  AT=20 °C -40°C
Vi day la d/c D12-3 nén chon AT=29,5°C
6 )Nhiét do khi sot (khi thai) T,
Nhiét do khi sot T, phu thude vao chung loai dong co.Néu qua trinh gidn né cang
triét dé ,Nhiét d6 T, cang thap
Théng thuong ta ¢6 thé chon : T,=700 °K -1000 °K
Théng thudng ta ¢ thé chon : T, =700 °K
7 )Hé 56 hiéu dinh ti nhiét 1, :

Hé s6 hiéu dinh ty nhiét A, dugc chon theo hé s6 du lugng khong khi a dé hiéu
dinh .Thong thuong c6 thé chon A, theo bang sau :
o 0,8 1,0 12 1,4
A 1,13 | 1,17 | 1,14 | 1,11

Ddi véi dong co dang tinh 1a dong co diesel c6 o> 1,4 ¢6 thé chon A=1,10
8 )Hé 56 quét buong chay ., :
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DATHQC SPKT VINH DO AN PONG CO POT TRONG

Vi day la dong co khong tang ap nén ta chon A, =1

9 )Hé 56 nap thém A,
H¢ s6 nap thém A, phu thudc chit yéu vao pha phdi khi . Thong thuong ta c6 thé
chon A; =1,02+1,07 ; tachon A =1,0316
10 JHé 56 loi dung nhiét tai diémz &, :
Heé s loi dung nhiét tai diém z ,& phu thudc vao chu trinh cong tic ctia dong co
Véi cac loai d/c diezen ta thuong chon : £,=0,70-0,85
Chon : £,=0,75
11 )Hé 6 loi dung nhiét tai diém b &,

Haé s6 loi dung nhiét tai diém b &y tiy thude vao loai dgng co xdng hay 1a dong co
diezel .&, bao gio cling 16n hon &,

Vi cac loai d/c diezen ta thuong chon : & =0,80-0,90
ta chon &,=0,85
12 )H¢ 56 hiéu chinh do thi cong ¢a :

Thé hién sy sai léch khi tinh toan 1y thuyét chu trinh cong tic cia dong co véi chu
trinh cOng tic thuc té .Sy sai 1éch gitra chu trinh thyc té v&i chu trinh tinh todn cua
d6ng co xang it hon cta dong co diezel vi vy hé sé ¢4 cia d/c xang thuong chon hé sb
16n.

C6 thé chon @4 trong pham vi: @4 =0,92-0,97
Nhung day la d/c diezel nén ta chon ¢4 =0,97
II )Tinh toan cac qua trinh cong tac :

2.1 .Tinh toan qua trinh nap :
1 )Hé s6 khi sét y, :

Hé s6 khi sot y, duge tinh theo cong thirc :

_ W(TitAT) P, 1
= i R &
a.xl-h.xg.(pﬁ) m

Trong d6 m 1 chi sb gidn ng da bién trung binh ctia khi s6t m =1,45+1,5
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG
Chon m =1,5

= 1(297 +29,5) 0,11 1 . =0,03823
700 0,088 i

L5
16.1,0316 —L,1.1, Lil
0,088

2 )Nhiét dg cudi quda trinh nap T,
Nhiét d6 cudi qua trinh nap T, dwoc tinh theo cong thirc:

i (Tk+AT)+7L1.'yr.T.@,—ﬂ(mT_l) o

a

1+y,
088 [’Iﬁ]
1.5
(29’?+29,5)+1,1.0,38.’?00.[0(’)—1J '
T,= ’ =340,8 (°K)
1+0,03823
3 JHé s6 napn, :
_1 T P (Bj(#
= ‘Tk+AT'Pk‘[‘°“7“'7““7“2' P )
1
M= 1 27 B8 16.1,0316 —1,1. Gl 1= =0.8139
1-16 297+295 ~ 0.1 0,088
4 )Luwong khi nap maoi M :

Lugng khi nap méi M, dugc xac dinh theo cong thirc sau :

3
M, =432g' 13 ;Pr’k' Y (kmol/kgnhién liéu)
eLe. 1k

Trong d6 pe 12 4p suit c6 ich trung binh dwoc xac dinh thao cong thirc sau:

pe=tm=t= 202450059 (MPa)
h-IL1 0,81515.2200.1

3
Vay: M= P2I00L08I4 4 0191 (kmol/kg nhién licu)
180.0,50059.297

5 )Lwong khong khi Iy thuyét can d@é dot chay 1kg nhién liéu M, :
Luong kk 1y thuyét can dé dét chay 1kg nhién liéu M, dugc tinh theo cong thirc :
1 [ C H O

M, =@ ; E_'_?_ﬁ] (kmol/kg) nhién li€u
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG
Vi day la d/c diezel nén ta chon C=0,87 ; H=0,126 ;0=0,004

1 087 0126 0,004
Mo=021-C2 * 74 32

6 )HE 56 du lwong khong khi a

) =0,4946 (kmol/kgnhién liéu)

Vi day la dong co diezel nén :

LM _ 08191
M, ~ 0495

=1,6560

2.2 )Tinh toan qua trinh nén :
1 )Ti nhiét mol dang tich trung binh ciia khéng khi :

mc, = 19,806+0,00209.T =19,806 (kJ/kmol.d9)
2 )Ti nhiét mol dang tich trung binh ciia san pham chay :
Khi hé s6 luu lwgng khong khi o >1 tinh theo cong thirc sau :

1,634 187
263 ] +%_ (427,86+ £ ’36).10'51? (kJ/kmol.do)

o

mc'y, = (l 9,876+T

= (19,876+@] o [42’?,86 N 18756) 10°=20,8537 (kJ/kmol.do)
1,656 2 1,656

e

3 )Ti nhiét mol dang tich trung binh ciia hon hop :
Ti nhiét mol dang tich trung binh ctia hdn hop trong qué trinh nén mc', tinh theo

cong thire sau :

. mc,+y,.mc"
' _ 19,806 +0,0382.20,8537

me'y =
1+y, 1+0,.382

=19,845  (kJ/kmol.d9)

4 ) Chi s6 nén da bién trung binh n;:

Chi s6 nén da bién trung binh phy thudc vio thong s6 két ciu va thong s6 van
hanh nhu kich thuée xy lanh ,loai buéng chéy,sé vong quay ,phu tai,trang thai nhiét 46
ctia dong co...Tuy nhién n; ting hay giam theo quy luat sau :

Tat ca nhitng nhan t6 1am cho méi cht mat nhiét s& khién cho n, ting.Chi sé nén

da bién trung binh n, duoc xac bang cach giai phwong trinh sau
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG
8,314

) a".+%.Tﬂ.(am_]+1)

Chu y :théng thuong dé xdac dinh dugc n; ta chon n; trong khoang 1,340~1,390

Rt hiém trwong hop dat n, trong khoang 1,400 + 1,410
— (theo sdch Nguyén Ly Péng Co Dot Trong - trang 128 )

Vi vay ta chon n, theo diéu kién bai toan cho dén khi nao thda man diéu kién bai
todn :thay n; vao VT va VP ctia phuong trinh trén va so sanh,néu sai s giita 2 vé coa
phuong trinh thda mén <0,2% thi dat yéu cau.

Sau khi chon céc gia tri cia n; ta tha"iy n; =1,3685 thda man diéu kién bai toan

5 )Ap sudt cudi qua trinh nén P,

Ap suat cubi qua trinh nén P, dugc xac dinh theo cong thirc :
P.=P,. ¢ =0,088. 16"** =39037 (MPa)
6 )Nhiét dp cuoi qud trinh nén T,
Nhiét d cudi qua trinh nén T, dugc xac dinh theo cong thirc
T.=T. e =340,8 16" =9449 (°K)
7 )Lwong méi chdt cong tdc cia qud trinh nén M. :
Luogng moi chat cong tac cia qua trinh nén M. dugc xac dinh theo cong thirc :
M. =M+ M, =M;.(1+7,) =0,8191.(1+0,03823) =0,85 (kmol/kgn.l)
2.3 )Tinh toan qua trinh chay :
1 )Hé s6 thay d@oi phan tir li thuyét By :
Ta c6 hé s6 thay doi phan tir Iy thuyét By duge x4c dinh theo cong thirc :

gy Mz _MirAM _ | AM
M, M M,

Trong d6 d6 tang mol AM cua cac loai dong co dugc xac dinh theo cong thirc sau:

AM = 021.(1-0)M, +(4 ??2-:
nl

Déi voi dong co diezel : AM = (Z + 5 )
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG
Do do6

H O 026 0,004
4732 4 " 3

-1+ =1+ —2 32 _10386
Po a.M, 1,656.0,495

2 )Hé 56 thay doi phan tu thuc té B: ( Do c6 khi sot )
Ta c6 hé s6 thay doi phan tir thyc té B dugc xéc dinh theo cong thic :

B Botyr _ 1,0336+0,0382=LO372
Ityr 1+0,0382

3 )HE¢ 56 thay doi phan tir thyec té tai diém z p, : (Do chdy chua hét )
Ta c6 hé s6 thay dbi phan tur thyc té tai diém z B, dugc xéac dinh theo cong thic :
R .
BZ = ‘l + 1+'Y?" * xl
Trong do

& 075
X & 0,85

1,0386-1
14+0,0382

=0,8824

Nén: B.=1+ 0,8824 =1,0328 .

4 )Luong san vdt chay M, :
Ta co6 lugng san vat chady M, duoc xac dinh theo cong thire :
M,=M; +AM = Bo. M; = 1,0386.0,8191 =0,8507 (kmol/kgn.I)
5 )Nhiét do tai diemz T, :
* Poi voi dong co diezel tinh nhiét dg T. bang cdch gidi pt chdy :

—&On +(mc‘v+8,314.k].Tc= B, mc,.".T,
M;(1+yr)

Trong d6 :
Qu :lanhiét tri coa dau diezel ,Qu =42,5. 10°  (kJ/kgn.l)

mc,," :12 ti nhiét mol ddng ap trung binh ciia san vat chay tai z 12 :

mcp, '=8,314+ mc,,"
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG

mc,," :1a ti nhiét mol di‘mg tich trung binh cua san vat chay tai z dugc

tinh theo ct :
— Bu.m?'v(wﬁ)m-xz).@ g

mcvz" = = a"\, + b"\, “ Tz

B(xﬁ% (1)
Chinh 1y lai ta c6 :

mc,," =a", +b",.T,
Thay (2) vao (1) ta dugc:

0,75.42500
0,8191.(1+0,0382)

+(19,845+8,314).944,9=1,0382.( a", + b", ). T,

Giai phuong trinh trén v6i a", =29,05697 ; b",=0,00264 ta dugc :
T,=20327 ;  T,=-6524,06 (loai)
6 )Ap sudt tai diém z By &

Ta c6 dp suat tai diém z p, duge xac dinh theo cong thire :

Pz =k P (MPa)
Vi A 1a hé s6 tang ap
_p L
A= B

CHU Y : -Déi véi dong co diezel hé sé tang ap A dioc chon so bg & phan théng so
chon. Sau khi tinh todn thi hé s6 gian né p (6 qud trinh gian né) phai dam

bado p<J,néu khéng thi phdi chon lai ).

-/ dwoc chon so bg trong khoang 1,5 +2
é’déy ta chon 4 =1,8
Vay p. =1,8.3,9037=7,0267
2.4 )Tinh toan qua trinh gian né :
1 )H¢ s6 gian né sém p :

T, 1032820327
_ _ 1,0328.2032,7 _, 5344
= AT, 1.8.944.9

Lép PHKT Ot6 A- k4 11 SVTH : Ding Vin Hoan



DATHQC SPKT VINH DO AN PONG CO POT TRONG
Qua qui trinh tinh to4n ta tinh dwoc p = 1,2344 thoa mén diéu kién p < A
2 )Hé s6 gidn no sau o :
Ta c6 hé s6 gian no sau d dugc xac dinh theo cong thirc :

E__16 _i506i9
p " 12344

8 —
3 )Chi s6 gién né da bién trung binh n, :
8.314

G8)Q 12 (TAT)

n2—1=

+a

M. (1+7:) B.(T~Tp) ™
Trong do :
Ty, :la nhiét tri tai diém b va dwoc xdc dinh theo cong thic :

T

n—1

Ty= (°K)

Qu :la nhiét tri tinh todn
D6i voi dong co diezel Qy'=Qy Qu=42.500 (kJ/kg n.l)
Qua kiém nghiém tinh todn thi ta chon duoc n, =1,244.Thay n, vao 2 vé clia pt
trén ta so sanh ,ta thz"iy sai 6 gilra 2 vé <0,2% nén n, chon la dung
4 )Nhiét @3 cuoi qud trinh gian no Ty :

i 2032,7 .
To= _6“‘“' = e 1088,4 (°K)
5 )Ap sudt cudi qud trinh gidn no py :

Ap suit cudi qua trinh gian ng Py, duge xéac dinh theo CT :

P, 7,027

8“2 = W = 0, 2903 (MPa)

Po
6 )Tinh nhiét do khi thai T, :

151
28 J " =787,65 (°K)
03

b

Ty = Th. %(m?—]) =1088,4.[

Ta tinh dugc T, =787,65 ( °K ).So sdnh vdi nhiét @6 khi thai da chon ban dau
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DAIHQC SPKT VINH DO AN PONG CO POT TRONG
thda man diéu kién khong vuot qua 15 %
2.5 )Tinh toén céc théng s6 chu trinh cong tic
1 )Ap sudt chi thi trung binh p'; :
Day la dong co diezel ap suét chi thi trung binh P'; dugc xac dinh theo CT :

o P L s T e
pt —8_1.|:7L.(p_l)+n2_1{ Sm—l}.nl_l{ 8n1—l

Qua tinh todn thyc nghiém ta tinh dugc P'; =0,75919 (MPa)

2 )Ap sudt chi thi trung binh thuc #p::

Do ¢6 sir sai khac giira tinh toan va thyc té do d6 ta c6 4p sudt chi thi trung binh

Trong thuc té dugc xac dinh theo cong thic :
pi=p'i.@a = 0,75919.0,97 = 0,7364 (MPa)
Trong d6 ¢4 _hé s6 hiéu dinh d thi cong.chon theo tinh nang va chung loai
dong co.

3 )Sudat tiéu hao nhién liéu chi thi gi:

Ta c6 cdng thirc xac dinh suét tiéu hoa nhién liéu chi thi g:

_432.10°.n, Py _ 432.10%.0,8139.0,1
8" M PT. 0,8191.07364.297

=196,27 (g/kW.h)

4 )Hiéu sudt chi thi ni
Ta c6 cong thirc xac dinh hi¢u suét chi thi n o

_36.10° _  36.10°
g.Qu  196,27.42500

=0,4316 (%)

Ni

5 )Ap sudt ton that co gioi Py, :

Ap suit ton that co gidi dugc xac dinh theo nhiéu cong thirc khac nhau va duoc

biéu dién bang quan hé tuyén tinh véi toc do trung binh ciia dong co.Ta co
téc d6 trung binh ciia dong co 1a :

S.n 115.107.2200
Vo =3q=—"7~—"

=30 = = =8,433  (m/s)

Déi véi dong co diesel cao tdc dung cho 6t6 (Vi >7) :
P.= 0,0154+0,0156.V4= 0,015+0,0156.8,433 = 0,1466 (MPa)
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DATHQC SPKT VINH DO AN PONG CO POT TRONG
6 )Ap sudt cé ich trung binh P,
Ta c6 cong thirc xd ap suat c6 ich trung binh thyc té dwoc xd theo CT :
P.=P; - P, =0,7364 — 0,1466 = 0,5898 (MPa)
Ta c6 tri s6 P, tinh qué trinh nap P. (nap) =0,6768 va P.=0,6736 thi khong
c6 su chénh 1éch nhiéu nén c6 thé c-hfip nhan dugc
7 )Hiéu sudt co gici ny, :
Ta ¢6 c6 thirc x4c dinh hiéu suit co gioi:
P, _ D588

= =0,8010 %
p.  0,7364

Nm =

8 )Sud} tiéu hao nhién liéu g, :
Ta ¢6 c6 thirc xac dinh sudt tiéu hao nhién liéu tinh toan 1a:
& 196,27
Mm  0,8010

&

=245,03 (g/kW.h)

9 )Hiéu suat cé ichn, :
Ta c6 ¢6 thirc xac dinh hiéu suit co ¢6 ich Ne dugc xac dinh theo cong thirc:

Ne =MNm -Ni = 0,8010.0,4316 =0,3457

10 )Kiém nghiém dwong kinh xy lanh D theo céng thirc :

4.V
Dau=1\[7g (mm )

Ne.30.t  14.30.4.0,7355
P.in —  0,59059

| 4.0,81515
n= | =0,9502419 (mm
T 3,14.115.107 (eoum)

Ta c6 sai s so voi dé bai 1a :0,045 (mm)

III ) V& va hi¢u dinh db thij cong :

Mat khac Vi, = =0,81515 (md3)

Can ctr vao cdc s6 lidu da tinh p_, p., pe. p-, Ps ., na, € ta 13p bang tinh dudng
nén va dudng gian né theo bién thién clia dung tich cong tic V, =1i.V.

V. : Dung tich budng chay
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG

Vi _ 0,81515

Vo=— =
e-1 16—1

=0,054343 (dm3)

Cic thong s6 ban dau: p, = 0,11 MPa ; p, = 0,088MPa; p.= 3,9037 MPa
p. = 7,027 MPa ; p, = 0,2903 MPa
3.1) Xay dung dwong cong Ap suat trén dwong nén :
- Phuwtong trinh dwong nén da bién :
P.V" = const
Khi d6 x 1 diém bt ky trén dudng nén thi :
P.V. =P,.V,

1 _, 1_P

Yxjm - i" B i"
Ve
n; : Chi 56 nén da bién trung binh n; = 1,3685
P.: A’Lp sudt cudi qua trinh nén P.=3,9037 ( MPa)

Py = P..

3.2 ) Xay dung dwong cong Ap suét trén qué trinh gidn né :
- Phuong trinh cua dwong gian no da bién :
P.V" = const
Khi d6 x 1a diém bat ky trén duong gidn né thi :
PV, =PuVa® —EB=DR, (ll)
V.

Tacé: p :% : Hé s6 gian no khi chay  p=(1,2+1,7) chon p=1,2344

Vi V.

B o 1 _Pp P, P (e]n
V:.=p.V. Vay Py=P.. (pv—* - _(lj"z

n, : Chi s6 gian no da bién trung binh n, = 1,2438
P.: Ap sudt tai diémz: P.= 7,027 (MPa)
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PO AN PONG CO BOT TRONG

3.3 ) Chon ty 1¢ xich phit hgp va cac diém dic biét :

- V& db thi P-V theo ty 1& xich : 1, =

L 1 [dm3r‘mm]
gthd 265
o B i MPa/mm
L gthd 36 [ ]

- Tac6 Vo=V, + V, =0,054334 + 0,81515 = 0,8695 ( dm3)

- Mitkhactacd: V,=p. V. =1,2344 .0,054334 =0,6707 (1)

3.4) Vé vong tron Brick dit phia trén dd thi cong :

Ta chon ti 1¢ xich cua hanh trinh piton S 1a :

gty _

S _

115

= B = Ebd. =335 15 = 0346
iV, p_Pc| Giduibiéu [P.=P, [ Gidtrbitu
i JH dién -(g)ng dién :
1
1 0.05434 3.9037 | (14,40; 140,3)
£=1,1654 | 0.06711533| 2.9240317 | (17,8; 105,3) 6.94 | (17.8;250)
2 0.10868 | 1.5118785| (28,8; 54,4) 3.85| (28,8;138.8)
3 0.16302 | 0.8680325| (43,2;31,2) 232| (432;838)
4 021736 | 0.585541| (57,6;21,1) 1.62| (57,6; 58,6)
5 02717 | 0.4314555| (72,0;15,5) 123] (72,0; 44,4)
6 0.32604 | 0.3361835 | (86,4; 12,1) 0.98 | (86,4;35.4)
7 0.38038 | 0.2722449 | (100,8; 9,8) 0.81| (100,8;29,2)
8 0.43472| 0.2267764 | (115,2;8,2) 0.68 | (115,2;24,7)
9 0.48906 | 0.193017 | (129,6;7) 0.59 | (129,6;21,4)
10 0.5434 0.1671 | (144;6) 0.52 | (144; 18,7)
1 0.59774 | 0.1466664 | (158.4;5,3) 0.46 | (158,4; 16,6)
12 0.65208 | 0.1302018 | (172.,8; 4,7) 0.41 | (172.,8; 14,9)
13 0.70642| 0.116693 | (187,2;4.2) 037 | (187,2;13,5)
14 0.76076 | 0.1054387 | (201,6; 3,8) 0.34 | (201,6; 12,3)
TTOPRHKT O A=K 3157 | 0.0959391'7 (216;3,5) |5V Ty 3Ng% Tip3y
16 0.84944 | 0.0878291 | (225;3.2) 0.29 | (225; 10,5)




DAI HOC SPKT VINH PO AN PONG CO BOT TRONG
Thong s6 két cau dong co 14 :

_R_ S 115 _
Le 2Ls 2205

Khoang cach OO’ 1a :

A 0,28

00’= AR _ 0,28.57,5

> = 8,05 (mm )

Gié tri biéu dién cia OO’ trén dd thi :

gibd,, =BHer 805 _ g oi6nmy
Ms 0,546

Ta c6 nura hanh trinh cua piton 1a :
S 115

=§ =7 =57,5 (M)

Gid tri biéu dién ctia R trén d thi :
atbdg =g:li:‘= % = 105,31 (mm)
3.5 ) Lan lwgt hiéu dinh cic diém trén do thi :
1 ) Hiéu dinh diém bdt dau qua trinh nap : (diém a)

Tir diém O’ trén d6 thi Brick ta xac dinh géc dong mudn xupap thai B, , ban kinh
nay cat duong tron tai diém a’ . Tir a’ giong duong thing song song véi tryc tung cit
duong P, tai diém a . N6i diém r trén duong thai ( 12 giao diém giita dudng P, va tryc
tung ) véi a ta dugce dudng chuyén tiép tir qua trinh thai sang qua trinh nap.

2 ) Hiéu dinh dp sudt cudi qud trinh nén : ( diém ¢*)
Ap suét cudi qua trinh nén thyc té do hién tugng phun sém (dong co diezel ) va

hién tugng danh lira sém (dong co xing ) nén thuong chon ap suat cubi qué trinh nén

ly thuyét P, da tinh . Theo kinh nghiém , 4p suat cudi qué trinh nén thyc té P’ dugc
xéac dinh theo cong thirc sau :

Vi ddy la dong co diezel :

P.=P, +%.( P, - P. ) =3,9037 +% (7,027-3,9037 ) =4,9448 (MPa)
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG
Tir d6 xac dinh dugc tung do diém ¢’trén dd thi cong :

P’ 4,9448

= =178,0128 (mm)
n  0,2778

Yo =

3 ) Hiéu chinh diém phun sém : ( diémc>)

Do hién twong phun sém nén dudong nén trong thyc té tich khoi duong nén 1y
thuyét tai diém ¢”’. Piém ¢’ duoc x4c dinh b‘f;ing cach .Tir diém O’ trén d6 thi Brick ta
xac dinh dugc goc phun sém hogc goc danh lira sém 6, ban kinh nay cat vong tron
Brick tai 1 diém . Tir diém giéng nay ta gin song song véi tryc tung cit dudng nén tai
diém ¢”’. Ding mét cung thich hop nbi diém ¢** véi diém ¢’

4 )Hiéu dinh diém dat P, thuc té

Ap suit p,m, thyc té trong qué trinh chdy - gidn né khong duy tri hing s6 nhu
dong co diezel ( doan tmg v&i p.V. ) nhung ciing khéng dat dugc tri s6 1y thuyét nhu
dong co xang. Theo thyc nghiém ,diém dat tri sb ap sut cao nhét 1 diém thudc mién
vao khoang 372° + 375° (tirc 1a 12° + 15° sau diém chét trén cia qua trinh chay va
gian no )

Hiéu dinh diém z cua dong co diezel :

- Xdc dinh diém z tir goc 15° . Tir diém O 'trén do thi Brick ta xdc dinh géc twong

ung voi 375° géc quay truc khuyu ,ban kinh nay cdt vong tron tai 1 diem . Tir
diém nay ta giéng song song véi truc tung cat dwong P; tai diém z .
- Diing cung thich hop néi ¢’ véi z va lwon st véi dwong gidan no .
5 ) Hiéu dinh diém bdt dau qud trinh thai thuc té : ( diém b’ )

Do ¢6 hién tugng mé sém xupap thai nén trong thyc té qua trinh thai thuc sur
dién ra sém hon 1y thuyét . Ta xac dinh diém b bang cach : Tir diém O’trén db thi Brick
ta x4c dinh goc mé sém xupap thai B;,bén kinh nay cit dudng tron Brick tai 1 diém.Tir

diém nay ta giong dudng song song vai tryc tung cit duong gian no tai diém b’

6 ) Hiéu dinh diém két thiic qud trinh gian no : ( diémb>)
Ap suét cudi qua trinh gidn né thuc té P, thuong thap hon 4p suét cudi qua trinh
gian no 1y thuyét do xupap thai mé sém . Theo cong thirc kinh nghiém ta c6 thé x4c
dinh duoc :
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DAI HOC SPKT VINH PO AN PONG CO BOT TRONG
P,=P, +%.( P,-P,)=0,11 +% .(0,2903- 0,11 ) =0,2003 (MPa)
Tur d6 xac dinh tung d¢ cua diémb’’ 1a:

Py 0,2003
n  0,02778

A O O

Vo = =7,209 (mm)

D0 thi cong chi thi

PHAN II : TINH TOAN PONG HQC VA PONG LUC HQC

1) Vé dwong biéu dién cac quy luit dong hoc :
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Céc duong biéu dién nay déu v& trén 1 hoanh do thng nhat img véi hanh trinh
piston S =2R .Vi vy d6 thi déu lay hoanh d¢ twong tmg vé&i Vi, ciia d6 thi cong ( tir
diém 1.V, dén .V, )

1.1 ) Pudng biéu dién hanh trinh ciaa piston x = f(a)
Ta tién hanh v& duong biéu dién hanh trinh cta piston theo trinh ty sau :

1 . Chon ti xich goc : thuong dung ti 1€ xich (0,6 + 0,7 ) ( mm/d¢ )

& day ta chon ti 1€ xich 0,7 mm/d6

2 . Chon gé‘»c toa d§ cach gé\c cach d¢ thi cong khoang 15+ 18 cm

3. Tir tim O’ ciia d6 thi Brick ké cac ban kinh ing véi 10°,20°,....... 180°

4 . Giong cac diém di chia trén cung Brick xudng cac diém 10°,20° ,....... 180°

twong (mg trén tryc tung ctia do thi cia x = f(«) ta dugc cac diém xac dinh
chuyén vi x twong tmg véi céc gbe 10°,20°,.....180°

5. ndi cac diém xéc dinh chuyén vi x ta duoc dd thi biéu dién quan hé x = f(a).
1.2 ) Pudong biéu dién toc dp cia piston v = f(a) .

Ta tién hanh v& duong biéu dién tdc do cua piton v = f(a). Theo phuong phap d6
thi vong .Tién hanh theo cac bude cy thé sau:

1.Vé nira vong tron tim O bén kinh R ,phia dudi dd thi x = f(a). Sat mép dudi cta
ban v&

2. V& vong tron tdm O ban kinh 1a RA/2

3. Chia ntra vong tron tdm O bén kinh R va vong tron tdm O ban kinh 12 RW/2
thanh 18 phan theo chiéu ngugc nhau .

4. Tir cac diém chia trén nira vong tim tron ban kinh 12 R ké cac dudng song song
véi tung d6 , cac duong nay s& cit cac duong song song voi hoanh d xuét phat tir cac
diém chia twong Ung trén ban kinh 1a RA/2 tai cac diém ab,c,....

5. Noi tai cac diém a,b,c,. ... Tao thanh dudng cong gidi han tri s6 cua toc do piton
thé hién bang cac doan thing song song v6i tung do tir cac diém cit vong tron ban kinh

R tao v6i truc hoanh géc o dén duong cong a,b,c....

Db thi nay biéu dién quan hé v = f(a) trén toa d§ doc cyc :

V=F(a)
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A 5 "
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Hinh 2.1: Dang db thi v = f(a)

1.3 Pwong biéu dién gia toc ciia piston j = f( x)
Ta tién hanh v& duong biéu dién gia tc cia piston theo phwong phap T6lé ta v&
theo cac budce sau :
1.Chon ti 1¢ xich g; phit hgp trong khoang 30 + 80 (m/s* .mm )
O day ta chon g; =50 (m/s”> .mm )

2.Ta tinh dugc céac gia tri :
- Ta c6 goc :
_mn_ 2200314 _
~30°" 3 - 230,3835 (rad /s )

- Gia toc cuc dai
jmax=R.o" .(1+1)=57,5107.230,3835%( 1 + 0,28 ) = 3,906.10°( m/ 5°)
Vay ta duoc gia tri biéu dién j,, 12 :

gtt. 3
b =73’9‘;60'10 = 78,129 (mm)

i
-Gia t6c¢ cyec tiéu :
jmin = —R.0%.( 1- 1 ) =-57,5.107.230,3835%.( 1-0,28 ) = -2,197.10°( m/ 5%)

gtbd, =

Vay ta duoc gia tri biéu dién cia ju;, 12 :
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f 10°
gbd_ =T | 20 4007 (mm)
o~ 50

-Xac dinh vi tri cta EF :
EF = 3 R.A.0° =-3.57,5.10.0,28.230,3835* = -2,563.10° (m/s”)

Vay gia tri biéu dién EF Ia :

~2,563.10°

=-51,2
=0 51,29 (mm)

t
gtbder == =
3. Tur diém A twong tmg diém chét trén 1y AC = jpa, , tir diém B tuong tmg diém
chét dudi 1ay BD = jun , n6i CD cit truc hoanh & E ; liy EF = -3.R.A.0° vé phia BD
N&i CF véi BD ,chia cac doan nay 1am 8 phan , ndi 11, 22, 33 ... V& duong bao
trong tiép tuyén véi 11, 22, 33 ...ta dugc dudng cong biéu dién quan hé j = f(x)
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PAI HOC SPKT VINH
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2.1 )Céc khoi lwgng chuyén dgng tinh tién :
- Khéi lugng nhém piton my, = 3,5 Kg
- Khdi lugng thanh truyén phan bé vé tam chét piston
+) Khéi lyong thanh truyén phan bd vé tdm chét piston m; 6 thé tra
trong cic céc so tay ,c6 thé can cac chi tiét cia nhém dé lay sb liéu
hoic c6 thé tinh gin ding theo ban v& .
+) Hoic c6 thé tinh theo cong thic kinh nghiém sau :
D6i voi dong co diezel ta c6
m,; = (0,28+0,29) m,
Trong &6 m, 1a khoi lugng thanh truyén ma d bai di cho.

Ta chon m; = 0,28 . m, = 0,28. 2,262=0,63336 (Kg)
Vay ta xac dinh dwoc khéi lwong tinh tién ma d& bai cho 1a :
m=m,+m; = 1,15+0,63336=1,78336 (Kg)
2.2 ) Cac khéi lrgng chuyén dong quay :

Hinh 2.2 : X4c dinh khdi lugng khuyu truc

Khéi lugng chuyén dong quay ciia mdt truc khuyu bao gom :
- Khéi lugng cia thanh truyén quy dan vé tim chot :

m, = (me-ml) = 2,262- 0,63336=1,6286 (Kg)
- Khéi lugng cta chét trucj khuyu : mg,

B (dchz_achz).lch
My =M=~ .p

Trong do ta c6 :
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dg : La duong kinh ngoai ciia chét khuyu : 65 (mm)
8 : La duong kinh trong ciia chét khuyu : 26 (mm)
len : La chiéu coa chét khuyu : 47 (mm)
p : Lakhdi luong riéng ctia vat liéu lam chét khuyu
p: 7800 Kg/m’ =7,8.10° Kg/ mm’

65°-26°).47.7.8.10°°
My =T ( )4 =1,176 (Kg)

- Khbi lugng ciia ma khuyu quy din vé tm chét : mey, . Khoi lugng nay tinh gan

dung theo phuong trinh quy dan :

_ mm.rrnk

R
Trong d6 : my, khéi lugng ciia mé khuyu
Imk bdn kinh trong tam ma khuyu :
R :bdn kinh quay ctia khuyu : R =S /2= 115/2 =57,5 (mm)
2.3 ) Lwe quan tinh :
Luc quan tinh chuyén dong tinh tién :
Pi=-mj= -m.R.0%( cos a + A.cos 2a ) =-22,9.10°( cos o + A.cos 2a )

Vi thong s6 két cau A ta co bang tinh P; :

-22,9.10° .( cos a +A.cos 2a )

0
Il

o radians | A =cos o + A.cos 2a J
N | TR

:Cosa +0’28 0052{1 _—
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0 0 0.28 -6966.73547
10| 0.174533 1.24795399 -6792.31666
20 | 0.349066 1.15430926 -6282.63067
30 | 0.523599 1.00628681 -5476.97968
40 | 0.698132 0.81508856 -4436.33309
50 | 0.872665 0.59474896 -3237.07708
60 | 1.047198 0.36071723 -1963.29808
70| 1.22173 0.12833276 -698.484672
80 | 1.396263 -0.08863287 482.4076196
90 | 1.570796 -0.27920332 1519.637234
100 | 1.745329 -0.43605973 2373.369389
110 | 1.919862 -0.55594777 3025.891459
120 | 2.094395 -0.63959481 3481.162402
130 | 2.268928 -0.69116176 3761.829003
140 | 2.443461 -0.71730942 3904.144536
150 | 2.617994 -0.72600519 3951.473528
160 | 2.792527 -0.72522549 3947.229816
170 | 2.96706 -0.72172079 3928.154576
180 | 3.141593 -0.72000015 3918.789528

2.4)Vé duong biéu dién lyc quan tinh :
Ta tién hanh v& duong bidu dién lyc quan tinh theo pp Tolé nhung hoanh d6 dt

tring v&i dudng p, & do thi cong va vé duong - P,=f(x) (trc clng chiéu véi j = f(x))

Ta tién hanh theo budc sau :

1) Chon ty 1¢ xich dé cua P, 1a p, (cung ti 1€ xich voi ép suat py, ) (MPa/mm),

ti 1¢ xich p, cung ti 1¢ xich véi hoanh d6 cta j = f(x)

Chiy:
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DAIHQC SPKT VINH PO AN DONG CO POT TRONG
O day lyc qudn tinh p; s6 di cé don vi la MPa (tinh theo don vi dp sudt ) béi vi
dwoc tinh theo thanh phé‘n lwc don vi (trén 1 don vi dién tich dinh piston )dé tao
diéu kién cho cong viéc cong tac dung luc sau nay cua luc khi thé va lyc quan tinh.
2 ) Ta tinh dugc cac gia tri :
- Dién tich dinh piston :

2
Fo=B2 o 02 -7,088.107  (n')

4
- Lyc quan tinh chuyén dong tinh tién cyc dai :

m.R.o’(1+)) _ 1,784.57,5.107.230,3835%(1+0,28)
Fy 7,088.10”

=0,983.10° N/m>

ijax =

Ppnen = 0,983 ( Mpa)
Vay ta dugc gi tri biéu dién 1a :

8 _ 0,983
b = —= = = 38,38 (mm
gibd,, u, 002778 R

-Lyc quan tinh chuyén dong tinh tién cuc tiéu :

mR.o’(1-A) _ 1,784.57,5.10°.230,3835%(1-0,28) _

P'min =
F, 7,088

i

0,553.10° N/m* =0,553 Mpa
Viy ta dugc gid tri biéu dién P, 1a:

att, 0,553

b =_M
gibd, Hp 0,2778

=19,9 (mm)

-Ta xac dinh gid tri E’F’ 1a :
_3.mRA® _ 3.1,7836.57,5.10°.0,28.230,3835>

E'F
F 7,088.107

=0,6449 Mpa
Vay ta dugc gia tri biéu dién cia E’F’ 1a :

glep 0,649

Y — sl
gbder = TS 0.002778

=23,22 (mm)
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3 ) Tur diém A’ tuong vmg diém chét trén lay A’C’ = P}, tir diém B tuong

tng véi diém chét dudi léy B’D’ = Pjmin ; ndi C’D’ cét truc hoanh 6 E’ ; léy E'F

vé phia B’D’. N6i C’F’ va F’D’ ,chia cac doan nay ra [am 8 phan , ndi 11,22 , 33..

V& dudng bao trong tiép tuyén véi 11, 22, 33...Ta duge duong cong biéu dién
quan hé -P;= f(x)

2.5 ) Puong biéu dién v = f(x)

Ta tién hanh v& dudng biéu dién quan hé v = f(x) dya trén 2 d6 thi 13 d thi
d6 1a x = f(x) va d thi v = f(x) (sir dung theo pp dd thi vong ).Ta tién hanh theo d6 thi
sau :

1) Tir tAm céc diém da chia do trén cung cuia d thi Brick ta giong cac duong
song song voi truc tung tuong tmg voi cac gid tri goc quay o = 10°, 20°, 30°...180°

2 ) bat cac gia cua van toe v nay (doan thang biéu thi giatriciaveo 1 dau mat
thude dd thi v = f(x) ,1 dau thudc nita vong tron tdm O, bén kinh R trén dd thi ) trén
céc tia song song v&i cac truc tung nhung xudt phat tu cac goc tuong (mg trén do thi
Brick giéng xuéng hé truc toa do cua dd thi v = f(x).

3) Noi cac diém trén dd thi ta dwoc duong biéu didn quan hé v = f(x)

Chii y : néu vé ding diém vy, s€ tng voi j = 0

2.6 ) Khai trién dd thi cong P-V thanh p,, = f(a)

Dé thuan tién cho viéc tinh toan sau nay ta tién hanh khai trién dd thi cong P-V
thanh db thi pr =f(a).Khai trién dd thi cong theo trinh ty sau :

1 ) Chon ty 1€ xich p, = 2°/ Imm Nhu vay toan b chu trinh 720° s€ ung véi
360 mm .Dit hoanh d¢ o nay cing trén dudng dam biéu dién P, va cach diém chét dusi
clia d0 thi cong khoang 4+5 cm

2) Chon ty 1¢ xich p, ding bing ty 1& xich p, khi v& d6 thi cong (MN/mm)

3 ) Tir cac diém chia trén d6 thi Brick ta xac dinh trj s6 cua Py, tuong g véi
céc géc o rdi dit cac gia tri nay tréb do thi P—a

Chiiy:+) Cén xdc dinh diém Pumax -Theo kinh nghiém , diém nay thuong xudt
hién o 372° +375°.
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+ ) Khi khai trién can cdn than 1 doan cé do déc tang truong va dot
bién l6m cia p tir 330° + 400° ,nén ldy thém diém & doan ndy dé vé
dwoc chinh xac.
4 ) Néi céc diém xac dinh theo 1 duong cong tron ta thu dugc dd thi biéu dién

quan hé Py, = f(a)

P’

Po >~ /

————

—

0° 180° 360 540° 720

Hinh 2.6 : Dang dd thi cia py =f()

2.7 )Khai trién dd thi P; = f(x) thanh P; = f(a)

Do thi P; = f(x) biéu dién trén dd thi cong ¢ ¥ nghia kiém tra tinh nang toc do
ctia dong co.Néu dong co & toc do cao duong nay thé nao ciing cit duong nén ac .
Dong co toc do thap, duong P; it khi cit duong nén. Ngoai ra dudng P; con cho ta tim
dugc gia tri ciia Py = Py, + P; mot cach dé dang vi gid tri clia dudmg ps chinh 12 khoang
céch gifra duong nap P; v6i duong biéu dién Py, clia cac qua trinh nap, nén ,chay giin
nd va thai cua dong co.

Khai trién d6 thi P;= f(x) thanh d6 thi P; = f(a) twong ty nhu cach ta khai
trién d thi cong ( thong qua vong tron Brick ) chi ¢6 didu cin chi ¥ 1a dd thi trude 1a

ta biéu dién d6 —P; = f(x) nén can ly lai gia tri P; cho chinh xéc.
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A

Pe=f @)

p=f( o)
pi=fla)

|
0 1 ég \/3]60 5&0 720

Hinh 2.7 : Do thi pu=fl @), p=fl @), p=1( @)
2.8 ) V& do thi Py = f(a).
Ta tién hanh v& d6 thi Px = f(a) bé“mg cach ta cong 2 dd thi 1a d thij 1a do thi
Pi=f(at) va d thi P = f(c).
2.9) V& dd thi luc tiép tuyén T = f(a) va dd thi lwe phap tuyén Z = f(a)
Theo két qua tinh toan ¢ phan dong lyc hoc ta c6 cong thirc xac dinh luc tiép

tuyén va lyc phap tuyén nhu sau :

in(o-+f)
T=p; 20 . 7_p;

= cosP

cos(atf)

cosp
Trong d6 goc lic ciia thanh truyén p dugc xac dinh theo goc quay a ciia truc
theo cong thirc sau :
sin = A.sino

V& 2 duong nay theo trinh ty sau:
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- B0 tri hoanh d¢ a ¢ dudi duong Py, , ty 1é xich p, = 2°/ Imm sao cho duong

biéu dién ndm & khoang giira t& gidy ké ly Ao ( 6 thé chon tring véi duong biéu

dién hoanh d% cua dd thi j = f(a) )

-Cén ctr vao thong s6 két cdu A = R/, dya vao céc cong thure trén va dya vao dd
thi Ps = f(a) ta xac dinh dugc cac gia tri cho trong bang duéi day theo gbc quay o
cua truc khuyu .

-Biéu dién duong T = f(a)va Z = f(a) trén toa d§ da chon

Chi ¥ : Kiém tra cdc moi tuwong quan nhau :
+) O cde diém a =0°,180°,360°,540°,720° ta déu c6 T = 0 nén dwong T déu cdt
truc hoanh « .

+ ) O cdc diém ps =0thi T = Z = 0 nén 2 duong nay giao nhau trén truc hoanh .

cos(a + 3)
sin(ee + ) Tﬁ
A o(rad) | P(rad)| otp cos(f3) Py £ K Z
0 0 0 0 0 1 =35 0 -35
0.04 =
10| 0.1745 86| 0.22 0.22 0.97| -34| -7.53| 33.197
0.09
20| 0.3491 58| 0.44 0.43 090| -32 -13.8 | -29.02
0.14
30| 0.5236 03| 0.66 062 0.79| -28| -17.4| -22.27
0.18
40 | 0.6981 0| 0.87 0.78 0.64| -23| -18.0| -14.92
0.21
50 | 0.8727 6| 1.08 0.90 0.47| -22| -19.95| -10.45
0.24
60| 1.0472 41 1.29 0.99 0.28| -10| -9.908 | -2.841
0.286
70| 1.2217 6| 1.48 1.03 0.08 -2 | -2.065| -0.172
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0.27

80 | 1.3963 9| 1.67 1.03 -0.10 3| 3.104| -0.324
0.28

90| 1.5708 3| 1.85 1.00 -0.29 6| 6.001| -1.745
0.27

100 | 1.7453 9| 2.02 0.93 -0.45 9| 8.418| -4.098
0.26

110 | 1.9199 6| 2.18 0.84 0.59| 12| 10.16| -7.170
0.24

120 | 2.0944 5/ 2.33 0.74 -0.71| 14| 10.38| -10.02
0 .21

130 | 2.2689 6| 2.48 0.62 -0.81| 15| 9.385| -12.15
0.18

140 | 2.4435 1| 2.62 0.50 -088| 16| 8.056| -14.13
0.14| 2.75

150 | 2.618 0 7 0.37 -0.93| 17| 6.434| -15.91
0.09 1.

160 | 2.7925 6| 2.88 0.25 -0.97 8| 4.496| -17.30
0.04 18.

170 | 2.9671 9| 3.01 0.12 -0.99 4| 2.332| -18.27
0.00] 3.14 18.

180 | 3.1416 0 0 0.00 -0.99 6| 0.021| -18.6

- 18.

190 3.3161| .048| 3.26| =-0.12 -0.99 9| -2.35| -18.77
.095 19.

200 | 3.4907 4| 3.39| -0.25 -0.97 3| -4.83| -18.77
0.14

210 | 3.6652 0| 3.52| =-0.37 -0.93| 19| -7.148| -17.80
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0.18 18.

220 | 3.8397 0| 365 -0.50 -0.88 8| -9.42| -16.62
0.21 18

230 | 4.0143 5| 3.43 -0.62 -0.81 5 =11.5(~15.02
0.24 16

240 | 4.1888 41 3.94 =73 -0.71 5| -122]| -11.84
0.26 14

250 | 4.3633 6| 4.09 -0.84 -0.59 8| -12.5| -8.879
0 .27 1.2

260 | 4.5379 9| 4.25 —0+. 93 -0.45 9| -12.04| -5.910
0.28

270 | 4.7124 3| 4.42 -0.99 -0.29 10| -9.99| -2.940
0.27

280 | 4.8869 9] 4.60 -1.03 -0.11 7| -7.246 | -0.780
0.26

290 [ 5.0615 6| 4.79 -1.03 0.08 4| -4133| 0.331
0.24 0.1

300 5.236 5| 4.98 —-0,99 0.28 1| -4.31 0.3
0.21

310 | 5.4105 6 5.19 -0.90 0.47 -5| 4.544 | -2.358
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0.18

320 | 5.5851 1] 5.40 -0.78 0.64 ~ 0.78 | -0.645
0.%34 | 5.61

330 | 5.7596 i 5 -0.62 0.79 12 | -7.504 | 9.5177
0.09

340 | 5.9341 6| 5.83 -0.43 0.90 32| -13.94 | 28.967
0.04

350 | 6.1087 41 6.05 ~0. 22 0.97 60| -13.52 | 58.531
0.00

360 | 6.2832 0] 6.27 -0.00 0.999 | 104 | -0.424 104
0.04

370 | 6.4577 77| 6.50 0.21 097 171| 37.19| 167.11
0.09

380 | 6.6323 5| Bl 0.42 0.90| 189| 80.99| 171.71
0.13

390 | 6.8068 9| 6.94 0.61 0.79 68| 42.08| 54.25
0.18

400 [ 6.9813 01| 7.15 0.78 0.65 51| 39.78| 33.23
0.21

410 | 7.1558 5] 7.36 0.90 0.47 40| 36.20| 19.13
0.24

420 | 7.3304 41 7.57 0.98 0.28 29| 28.69| 8.343
0.26 24.

430 | 7.5049 5| B 1.03 0.09 9| 25.70| 2.242

440 7.6794| 0.27| 7.95 1.03 -0.10 24| 24.84 | -2.510
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9
0 .28 23.
450 7.854 3] 8.13 1.00 -0.28 5| 23.52| -6.760
0 27
460 | 8.0285 9| 830 0.93 -0.45 23| 21.54| -10.40
0.26
470 8.203 6| 8.46 0.84 -0.59 24| 20.36| -14.28
0.24 26,
480 | 8.3776 5| BuBlL 0.74 -0.71 7| 19.85| -19.06
021
490 | 8.5521 69| 8.76 0.62 -0.80 25| 15.69| -20.22
0:18
500 | 8.7266 13| 8.390 0.50 -0.88 26| 13.15| -22.93
0.14
510 8.9012 15| 9.03 0.38 -0.93 27| 10.28 | -25.26
0.09 26..
20| 9.0757 7| 9.16 0.25 -0.97 4| 6.730| -25.65
0.04
530 | 9.2502 99| 9.28 0.12 -0.99 25| 8.227 | -24.82
540 ( 9.4248| 0.00| 9.42 0.00 -0.99 22| 0.075 -22
0.04 2l
550 | 9.5993 7] 9.54 —0 12 -0.99 4| -2.61| -21.26
- 20.
560 9.7738| 0.09| 9.67 -0.24 -0.97 9| -5.184 | -20.34
0.13| 92.80 20.
570 | 9.9484 9 4 —Q 37 -0.93 1| -751| -18.85
- 15,
580 ( 10.123| 0.17| 9.93 -0.49 -0.88 3| 9.63| -17.0
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9
0.21
590 | 10.297 5/ 10.0 -0.62 -0.81 18| -11.1| -14.64
.24 | 10.2
600 | 10.472 4 2 -0.73 -0.71 17| -12.54| -12.23
0.26| 10.3
610 | 10.647 b 1 -0.84 -0.60 14| -11.8| -8.432
027 | 10:5
620 [ 10.821 9 3 —-0.93 -0.46 12 | -11.19| -5.53]
= | 10.7
630 10996 | 0.28 0 —~0;99 -0.29 10| -9.986 | -2.972
027 | 10:8
640 18 I 9 8 =1 .03 -0.11 7( -7.23| -0.805
0.26| 11.0
650 | 11.345 6 7 =1 .03 0.07 1| -1.03| 0.079
.24 | Jl.d
660 | 11.519 5 6 -0.99 0.27 -5| 4.965| -1.384
0.21| 1Ll:4
670 | 11.694 7 7 0,91 0.46 -7| 6.375| -3.278
0.18 | 11.6
680 | 11.868 2 7 -0.78 064| -19| 14.96| -12.21
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0.14| 11.8

690 | 12.043 1 9 —0.:62 0.79| -24| 15.08| -18.97
0.809 | 12.1

700 | 12.217 7 1 -0.43 090 -28| 12.30| -25.29
= | 188

10| 12392 | 0:U5 3 ~0:23 097| -32| 7.341| -31.18
125

720 | 12.566| 0.00 5 -0.00 0.999| -34| 0.277| -33.99
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Hinh 2.9 : Db thi céc luc: T= f{ @), Z= f{ a), T= f{ a).
2.10 )Vé dwong biéu dién T = f(0) ciia dong co nhiéu xy lanh.

1) Ta xac dinh chu ky ctia momen tong phuy thugc vao s6 xy lanh va s6 ky ,chu
ky nay bang dtng goc cong tac ciia cac khuyu :

180°. 0
5(;1= 1 1:= 18(:: 4=7200
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Trong d6 :
1 :La s6 ky ciia dong co : 4 ky

i : 86 xy lanh ciia dong co : 1 xy lanh
Néu tryc khuyu khong phéan bé céc khuyu theo ding goc canh tic (didu kién
dong déu chu trinh ) thi chu ky clia momen tng ciing thay d6i
Vi dong co dang xét chi c6 1 xilanh nén dudng biéu dién ET = f(a) tring véi
duong biéu dién T = f(a) .
2 ) V& dudng ngang xé4c dinh T, (dai dién cho momen cén ) tryc tiép trén do
thi bing cach dém dién tich bao boi dwong =T v6i tryc hoanh a (Fyr) i
chia dién tich nay cho chiéu dai cia truc hoanh. Nghia 1a :

18
&),

= =—=41 (mm)
u;.360 @360 10

Trong d6 p, 12 ty 18 xich cua lyc tiép tuyén.
Tiép dén tatinh Y T, theo cong suét dong co :

YT, - 30.N,.107
tht —
E'Fpr.Rnnm

Trong d6: N, : Cong suit dongco N,=8,83 (KW)
F,, : Dién tich dinh piston F,=7,084.107 (m?)
R : Bén kinh quay tryc khuyu R =57,5.107 (m)

n: S6 vong quay cta dong co n = 2200 ( v/ph)
n,= (0,63+0,93) chon 7, =0,8012

30.8,83.107°

N T - = 0117 [MN/m’
2T, 7.7.088.107.57.5.10°.2200.0,8012 [MN /]

Gid tri biéu dién cua ) T, 12
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T
ST =20 = 2T 4515 (oum)
Ly 0,02778

Ta kiém nghiém bang cong thirc thyc nghiém nhu sau :

‘Z%f—Z%mehzmh{ﬂﬂ

z Tmrm 4,1

So sénh 2 gid tri Y T, va > T,,, tathdy 2,73% < 5%. Dat yéu cau bai todn

100% =2,73 %

2.11 Do thi phu tai tac dung Ién chot khuyu.

Ta tién hanh v& d6 thi phu tai tac dung 1én chét khuyu theo cac budc:
- V& h¢ truc toa d 0°'TZ va dya vao bang tinh T= f( a) va Z= f( o) da tinh ¢ bang trén
dé xac dinh dugc cac diém 0 la diém c6 toa 4 T,,, Z,; diém 1 1a cac diém T,

Z i .diém 72 1a diém c6 toa dd T, .2

.S -
Thuc chat day la dd thi Pu biéu dién trén dd thi T- Z do ta th:?iy tinh tir géc toa do
tai bat ky diém nao ta déu c6 : ;: ~T4Z.
- Tim géc cta phu tai tac dung 1én chét khuyu bi;ing cach dat vec to py, ( dai dién cho
lyc quén tinh ly tim téc dung 1én chdt khuyu) 1én d thi. Ta ¢6 cong thirc xac dinh lyc
quén tinh ly tAm tdc dung 1én chét khuyu 1a:
p,, =my-Ro* =1,629.57,5.107.230,3835” =4971,55.10° ( MN)

=  ghd00' =26 _2526 )
FP# P
Vay xac dinh dugce goc O cua do thi phy tai tic dung 1én chdt khuyu. Néi O véi
bat cir diém nao trén dd thi ta déu co:

(W10 TR WV}

Q=p,, + Py
Tri s6 O thé hign bing d¢ dai |0A|. Chidu téc dung Ia chidu OA. Diém tic dung

la a trén phuong kéo dai ctia AO cat vong tron tugng trung cho mat chdt khuyu.
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00

Y

Hinh 2.11 : D) thi phuy tai tac dung 1én chét khuyu
2.12 V& dwong biéu dién 0= f{ a).
Ta tién hanh v& dudng biéu dién Q= f{ a) theo trinh ty sau:

- Chon hoanh d¢ a gin sat mép dudi cua to gidy vé va dat cling p, voi cac dd thi p= f{

). T=f( ), Z=f( 0).

- Tir d6 thi phy tai tic dung 1én chét khuyu ta ldp dugc bang gid tri cia Q theo goc

quay o cua tryc khuyu:

o (do) Q lo(do)] 0 lo(do)| Q Ja(do)| O
0 60.26
10 58.94 19044.098 370170.0 55046.597
2056.015 20044.301 380/167.4 56045.897
3050.627] 21043.656 390 51.11] 57044.749
40 44.03 22042.933 40040.57, 58043.431
5040.907, 23041.901] 41036.72 590 41.44
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6029.797 24039.059 42033.31 600[39.536
7025.517 25036.359 43034.51] 61035.701
8025.772 26033.418 44037.26 62032.762
9027.664/ 27029.919 45039.73 630129.946

10030.542] 28027.029 46041.67 64027.052

11033.986 29025.269 47044.48 65025.202

12036.778 30024.999 48048.57 66027.104

13038.576 310 27.99 49048.12 67029.241

14040.207, 32025.918 50049.96 68040.353

15041.678 330 17.44 51051.56 690 46.74

16042.805 34014.433 52051.36 70052.035

17043.596 35035.916 53050.19 71056.924

180 43.86 360 78.74 54047.26 720 59.26

- V& 0= f{ @) trén d6 thi Q- a.
- Xéc dinh Qy, bang cach dém dién tich bao boi Q= f{ @) va truc hoanh rdi chia cho
chidu dai tryc hoanh ta ¢6 Qy:

F,
Op=—E = 43 (um)
#,-360  0,028.360
Hésbvadapy x =Q—m=@=3,95<4
g, 43
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PHAN III TINH NGHIEM BEN CAC CHI TIET CHINH
3.1.1. Tinh kiém nghi¢m dau nhé thanh truyén
So db diu nho thanh truyén dugc gisi thidu nhu hinh duéi

i e f_d--ﬂ--

TIINT DA G|

R AR Y

S

‘ St VR AR NN N N

7

i

Do v6i loai thanh truyén mong % =:—§ =1,23nén ta tinh theo ly thuyét thanh cong bi

ngam & tiét dién chuyén tiép tir dau nho dén than (tiét dién ngam c6 gécy nhu hinh v€)

3.1.1.1. Ung suiit tong khi thanh truyén chiu kéo
Kinasotxvili tinh véi gia thiét sau:

+ Coi lyc quan tinh phan bd déu trén dudng kinh trung binh dau nho:
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g=-1 (MN/m*)
2p
Trong d6 :
-3 -3
=d2+d| =48.10 +39.10 ~21,75.107 (m)
4 4
0P85 . 955 (MN/m?)

Sg=————
1=521.75.10°

+ G6c ngam y tinh theo cong thire:

E
L [30;0 +21,75.10-3J
y =90° +arccos —2 =90° +arccos ; ~-=1517
r,+p,) (22,5107 +55.10°7)

+ Khi cit mot nia thanh cong sidu tinh ,mémen va lyc phap tuyén thay thé xac
dinh theo phuong trinh sau:
M, = p,.p.(0,00033y —0,0297)
=M, =0,983.21,75.10" (0.00033.151,'?—0,029?) =4,35.10" MNm
N, = p,.(0,572—0,0008y)
=N =0,983.(0,5’?2—0,0008.151,7)=0,44 (MN)
Véi y : Goc ngam tinh theo d9.
Mb men va luc phap tuyén trén dién tich ngam C-C tinh theo cong thirc:
M;=M,+N,.p.(1-cosy)—0,5.P; p.(siny —cosy)
M ;=4,410" +0,44.21,75.10"(1-cos151,7) - 0,5.0,983.21,75.10 (sin151,7° —cos151,7° ) =
=3,95.107 (MNm)
N,=N,.cosy +05.P,.(siny —cosy)
=>N,;= 0,44.cos151,7° + 0,5.0,983(sin151,7” - coslSl,?U) =0,28 (MN)
Do ép cang bac 16t vao dau nho nén hé s6 giam tai y tinh theo cong thic sau:

)
E,F,+E,F,
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Trong d6: E,,F, : Momen dan hoi va tiét dién dau nho
E,,F,: Momen dan hdi va tiét dién bac 16t
F,=(d,—d)l, = (48.107 -39.107).34.10° = 306.10"°
F,=(d,—d,)l, =(39.107 -35.107).34.10" =136.10°

o ) 2.2.10°.306.10° B
Wy 2= 210°.306.10° +1,15.10°.136.10°

Do c6 hé s6 giam tai, luc kéo N, nhé hon N,

N,=x.N,=0,810,28=0,23  (MN)

Ung sudt trén mdt ngam va mdt
trong trén ddu nho chiu kéo

Ung suét trén mit trong va mat ngoai dau nho trén cac tiét dién y =0dén y =y tinh

theo cong thirc sau:

6p—-S§ +N,) 1

o, =(2M .. ;
7 82p-S5) l,.S

i

3 -3
6.21,75.107 —-4,5.10 +0.23) 1 _

4,5.10°° (2.21,75.10‘3 — 4,5.10‘3) 34.107°.4,5.107°

= o, =(-2.3,95.107

=-3,56.10"
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| 6p+S§ N, 1.
"S2p+S) 1,8

0, =(

-3 -3
6.21,75.10° +4,5.10 23], 31 __338.10"
4,5.10° (2.21,‘;5.10—3 +4,5.10—3) 34.10°4,5.10"

=0, =|23,95.107.

o, [O'k]
Trong d6: o,,0,: (ng sut tong cla cac diém trén mit trong va mit ngoai dau nho
thanh truyén khi dau nho chiu kéo, tmg suat nay phan bd nhur trén.
3.1.1.2 drng sudt tong khi dau nhé thanh truyén chiu nén
Luyc tac dung 1én dAu nho thanh truyén 12 lyc tong:
Py =P, +P,=6,03

Luyc ndy phan b theo hinh dang cosin nhu hinh v&:

So do luc tdc dung khi
ddu nhd chiu nén

Luc va mémen thay thé (M, va N,,) theo kinasotvili bién thién theo géc ngam y theo

quy luat parabol nhu hinh dué:
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;3:
G8g15
0 poso ]
1
!
88025 +
&
i §
g
& . -
105 W120 79
_ A
& Q025 : ".‘
g _
-

Mémen va luc kéo trén tiét dién ngam xac dinh theo cong thurc :

siny cosy _]fSiIl}/)
2 T 12

M, =M, +NA.p.(1—cosy)—Pz oX(

=4,4.10"+0,44.21,75.107 (1+0,88)—6,03.21,75.107.(0, 24 +0,28—0,4)

=2,69.10° MNm

siny cosy _;ysin;/)
2 T 7

N_ = N,.cosy + PZ-(
= N, =0,44.(-0,88) +6,03.(0,24+0,28-0,4)=0,34 MN
{g suat mit ngoai khi d¢Au nhé chiu kéo:

o =|2m 82+S . |
z ‘S(zp_'_S) Z

.S
- 3 3
=0 =|2.(2,69.107) 6'_231’75‘10 +‘_1’;5‘10 __+0,81.0,34 %
g 4,5.107(2.21,75.10° +4,5.107) 34.4,5.10

=23,78.10° MN/m’

(g suit mit trong khi diu nhé chiu nén:
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o, = —2Mzﬂ+ I N, L
‘ S2p-S5) 1.8
6217510 7=4,5.107
4,5.107(2.21,75.107 -4,5.107)

=-24,03.10° MN/m*

+0.81.0,23|— L~
34.4.5.10°

>0, = [-2.(2, 69.107)

Ung suét trén mit ngoai va mit trong thé hién nhy hinh duéi:

Ij'ng-sua'f trén mdt ngoadi va mdt trong
khi dau nho chiu nén
Gmng suét trén mit ngoai va mit trong khi dAu nhé chiu nén
3.4.1.3 Ging suét bién dang do ép cing bac 16t:
A+A, 4.10” +4,68.10*

p= = - =2,43.10"
d; +d} d+d;} 48* +39° 48 +35°
-2t oo 48?302 "7 gt 35203
| 2% £ T 39.107 = +70 -
! E, E, 2.210° 1,15.10°
Trong do:

A, A, - Do doi lap ghép va d6 doi do gian ng khong déu giira bac 16t va dau nho
A, =(a,-a,)d s’ =(1,8.10° -1.10°).39.107.150 = 46,8.10*

A =(0,0004+0,0015).d, = (0,0004+0,0015).35.10_3
=1,4.10"+5,25.107
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Chon A=4.10"
' - nhiét d6 lam viéc ciia diu nho, 7° ~150°
dy, dy, dy, - 14n luot 12 duong kinh 16 dau nho, duong kinh ngoai dau nho va duong kinh
trong bac.
a,,a, -Hé $6 gian nd nhiét cua vat liu
a, =18.10° (bac dong)
a, =1.10° (dAu nho bang thép)
u - Hé s6 poatxdng u =0,3

E,, B, - Mddul dan hoi cua vat liéu bac va dau nho:

E, =1,15.10° MN/m’, Eq=22.10° MN/m’
(mg suét trén mat ngoai dau nho:
2d]2 10 2392 10 2
=p—t _=243.10".—""__=9,4.10" MN
A P 48> 39 o

(mg suét trén mit trong dau nho:

2

d>+ 2 2
Ou = p-M =2,43.10°.98 +39) _ 11 87,10 MN/m?
(a7 -at) (48% -39%)

3.4.1.4 H¢ s6 an toan dau nho

ing suit cuc dai va cyc tiéu khi ddu nho chiu kéo va nén xac dinh theo phuong
trinh sau:

i =0, +0, =3,38.10* +9,4.10"° =9,40000338.10°  MN/m”
O =0, +0 4, =77,9.10* +9,4.10" =9,4000779.10"

- Bién d¢ tmg suit:

o _77,9.10* -3,38.10"
¢ 2 2

- (g suét trung binh:

a -0

max min

=37,26.10* MN/m®

o Ona + O _338.10+77,9.10° +2.9,4.10

. 5 . =9,40004064.10" MN/m’

Hé s0 an toan cua dau nho:
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o, =— = 00 - =2,553.10""
o, +y,0, 37,26.10"+0,25.9,40004064.10
Hé s6 %=M= S22 20,25
7 5, 15

3.1.2. Tinh kiém nghiém than thanh truyén
Ta c6 vén toc trung binh ctia dong co la:

C. =8 11500022 _g43 s
30 30

Suy ra day 1a dong co toc do trung binh
Tinh nghi¢m bén than thanh truyén dong co téc d6 cao phai xét dén lyc quéan tinh theo
hé $6 an toan.

a. ng suat nén trén tiét dién nho nhat:

0, = = OB 1152576 MN/m’
F 99,8.10

min

Trong d6: F__ =0,166H.h=0,166.30.20,04.10° =99,8.10° - tiét dién nho nhat
ctia than thanh truyén
b. (mg suat tong trén thiét dién trung binh
Gy = Lo oy m?
th
Trong do:
F, - tiét dién trung binh cia than, F , =(H-h).B+h.(B-b)
=(30.107-16.107).20.10*+16.10 7 .(20.10*-17,52.10*)=319,68.10
k-hé sb tai trong,k=1,15
5

P, = (mnp +Emm).Ra) (1+4)

(1,15 +%2, 262).57,5.10°230,3835%(1+0,28) =8910,6

3,14.(95.10‘3)
P=p . F =7,027.——2=0,05
Z z r 4
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DAI HOC SPKT VINH
= P,,.. =8910,6+0,05=8910,65

P o005 11517987 MN/m’

7 Tax

= 05 = K=
> F, = 319,68.10°

Ung suit cho phép d6i vai thanh truyén 1am bang thép cacbon:
[0y ]=80+120 (MN/m*)

0.; Ts6w

3.1.3. Tinh kiém nghi¢m dau to thanh truyén

7{ = 0,668H
B = 015+
_b. 02924

Pau to thanh truyén ciing dugc gia thuyét nhu mot thanh cong bi ngam & tiét

dién ni tiép voi than nhy hinh vé:
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Luyc quén tinh tic dung 1én dau to phan b6 theo quy luat cosin, xac dinh theo cong
thirc:
P, =P +B,=Ro’F,[m(1+1)+(m,-m,)]
P, =57,5.10°.230,3835%7,084.10 °[1,78(1+0,28) + (1,63 —0,485)] = 74,01.10° MN
Trong d6:  m, - khdi lugng nap dau to
7y - Goc ngam, thuong chon y,= 40"

Ung sudt tong tac dung trén dau to thanh truyén xac dinh theo cong thirc sau:

o op| 0023C 04 | . 007 0,023.90.10° .\ 0,4
B A = /4,Ul. = = -
w{n%] (F,+F)) 9,6.10_7[1 +0,50§251.(1)g ] 95.10 +480.10
d y .
=209,71 MN/m®
Trong do:

W, - Momen chéng u6n cua tiét dién A-A

S31, 122.10°40.10°
6 6

W, = =9,6.107

Jb, J4 - MOmen quén tinh cua tiét dién bac 16t va nflp dau to tai A-A

Lép PHKT Otd A- k4 52 SVTH : Ding Vin Hoan



DAI HOC SPKT VINH PO AN PONG CO BOT TRONG

s 3810725107

=0,0495.10"
12 12

I,

L.y 40.107.12°.107°

J
12 12

=5,76.10"°

F,, F, - Tiét dién bac 16t va nap dau to & A-A
F,=1,.s,=382,5.10°=95.10"
F,=1,s5,=40.12.10"° = 480.10°
C - Khoang cach tam cuia 2 buléng thanh truyén
Ung suét cho phép cua cac loai dong co nhur sau:
- Pong co tinh tai va tau thuy: [0, ]=60+100 (MN/m?)
- Pong co 6td, may kéo: [0:]=150+200 (MN/m?)
- Bong co cuong hoa: [0 ]=200+300 (MN/m?)
D6 bién dang hudéng kinh ctia du to thanh truyén xac dinh theo cong thirc sau:

0,0024p,C>  0,0024.74,01.10°.90.10”°

= = - ~ ——=0,09
E,(J,+J,) 2.2.10°(0.0495.10° +5,76.10)

Trong d6: Eq - Modul dan hdi cia vat liéu 1am thanh truyén E, = 2,2.10°
MN/m’,
D¢ bién dang cho phép:
Ad =0,06+0,1 (mm)
3.1.4. Tinh kiém nghiém bén bulong thanh truyén
1. Lyc tac dung lén bulong thanh truyén ciing 1a lyc kéo tac dung 1én dau to thanh
truyén.Néu s6 luong bulong 12 z thi Iyc tac dung trén mdi bulong s& la:

&
B R'Z’ F,[m(1+2)+(m*=m,)]=

Z
_57,5.10%.230,3835
2

=53,6.10"*
2.Luc siét chit ban dau tinh theo cong thirc kinh nghiém sau :

7,08.107[1,78.(1+0.28)+ (1,782 0,485 |

P= (2+ 3)13;, = (2+3)53, 6.10™* = (107,2+160,8).10™
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Chon P=110.10"*
3.Lyc tac dung lén bulong khi dong co lam vigc
P,=P +yP,=110.10"+0,2.53,6.10™ =120,7.10™*
Trong d6 : y -Hé s6 giam tai y =0,2+0
4.Ung suit kéo bulongthanh truyén

_4
5 =ﬁ=120,7.10_5 _gane
F, 865.10

Trong d6 : F, -tiét dién bulong thanh truyén & duong kinh chan ren.

5 _7d, _7.105%.10°

=8,65.107
Hoo4

d,-duong kinh chan ren
5.Moomen xoin bulong do ma sat khi siét bulong tinh theo cong thirc sau :

-3
M, =#Ps%=0,1.110.10*‘.%=61,88.10" (MNm)

Trong d6 : 1 - HE s6 ma st 14y bang 0,1 ;
d_-Pudng kinh trung binh ren d¢
6.Ung suat xoan bulong

M uP 0,1.110.107*

X

T,= = 7= 2
W, 0,44, 0,4.(11,25.10-3)

=21,73

7.Ung suét tong

oy = o, +41.% =\[139,5% +4.21,75" =146,13

Ung suat cho phép dbi v6i bulong thanh truyén cac loai dong co nhu sau :
- Dong co tinh tai va tau thiy : [y |=80+120 (MN/m?*)
-Bong co 6t6 may kéo : [0 ]=120+180 (MN/m?)

-Dong co cudng hoa : [0y | =180+200 (MN/m?)
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Két lugn : Qua qud trinh kiém nghiém bén thanh truyén ta thdy gid tri img sudt tinh
duwoc 16m hon gid tri tng sudt cho phép nén trong qud trinh thiét ké san xudt can phdi
st dung cdc bién phdp két cau dé tang dé cimg viimg ciia thanh truyén nhu cdc bién
phdp sau :

+> sir dung thép hop kim thay thép cacbon d@é ché tao thanh truyén.
+>bulong thanh truyén con dwoc téi,ram va xir li bé mat bang phun cat,phun bi dé

dat do cung HRC = 26 +32.

Muc luc
Phin myc Tén ndi dung thuyét minh trang
I Tinh toan chu trinh dong co dot trong 3
II Tinh toan dong hoc va dong luc hoc 24
I Tinh nghiém bén chi tiét thanh truyén 56

Tai liéu tham khao

1. Giso trinh tinh toan va két cAu Pco ddt trong — Tai liéu ndi bo Truong DHSP
kt Vinh.

2. Hwéng din thiét ké dd 4n mén Pong co' Adt trong -Tai liéu ndi bd Truong
DHSP kt Vinh.

3. Nguyén ly dong co dot trong — NXB GD.

4. GT sirc bén vat liéu - NXB GD.
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