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Abstract. For imported mechanical equipment, including the CAT 3512B engine used on the
China-manufactured D19E diesel locomotive, the documentation supplied by manufacturers
is typically restricted to fundamental technical specifications. In contrast, reliability-related
parameters established during the design and production stages, which are essential for
operational performance and maintenance planning, are seldom made available.
Consequently, it becomes necessary to evaluate the reliability of key locomotive subsystems,
particularly the engine crankshaft bearing system. The crankshaft bearing system of a diesel
engine is composed of journal bearings operating under hydrodynamic lubrication. From the
standpoint of reliability engineering, this system may be modeled as a series configuration
consisting of multiple components, in which failure of any individual element can lead to
functional failure of the entire system. Accordingly, this study was performed in order to
apply reliability theory to journal bearing interfaces in order to estimate the reliability of each
individual joint and to assess the overall reliability of the crankshaft bearing system of the
CAT 3512B engine installed on the D19E diesel locomotive before operational deployment.
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Tom tit. Voi cac san pham co khi duoc nhap khau, trong d6 co dong co CAT 3512B cua dau
may diesel D19E Xuat xt tir Trung Quéc, thong tin do nha san Xudt cung cap chi gioi han &
cac thong s6 ky thuat co ban, trong khi cac chi tiéu vé d0 tin cay cua ddi tuong sau qua trinh
thiét ké, ché tao, von c6 y nghia quyet dinh d6i véi khai thac va bao tri, hau nhu khong dugc
cong bd. Piéu nay dit ra yéu cau can danh gia mue do tin cay cua cac hé thong quan trong
trén dau may, trong d6 c6 hé gbi do truc khuyu dong co. Hé gbi d& truc khuyu cua dong co
diesel bao gdbm céc 0 trugt lam viéc trong diéu kién bdi tron thuy dong. X¢ét theo quan diém
do tin cay, day 1a mot he thong gom nhiéu phan tir lam viéc ndi tiép, trong d6 hong hoc cua
bat ky phan tir nao cling ¢o thé dan dén mat kha ning 1am viéc cta toan hé théng. Vi vay,
nghién clru nay dugc trién khai v6i muc tiéu la ung dung ly thuyét do tin cdy cho cac moi
ghép 0 truot nham xé4c dinh d¢ tin cdy riéng r& cta timg moi ghép va danh gia do tin ciy tong
hop ctia hé gbi d& truc khuyu dong co CAT 3512B trén dau may D19E sau khi ché tao, truéc
khi dua vao st dung.

Tir khéa: gbi d truc khuyu, dong co CAT 3512B, ddu may D19E, d6 tin cy, duong sit Viét
Nam.

@ 2026 Truong Dai hoc Giao thdng vdn tai

1. PAT VAN PE
Hién nay khoang 250 dau may diesel gom 13 chang loai véi dai cong suat tir 500 dén
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2.000 m lyc dang dugc sir dung trong duong sat Viét Nam (PSVN). Pau may D19E c6 cong
Suat 1.900 ma luc, truyen dong dién, do Cong ty dau may Tu Duong Trung Quéc san Xuat
V6i 6 luong 80 chiéc, chiém ty I& khoang 30% vé mit sb luong va 40% veé t6ng cong suit va
hién 1a ngudn sirc kéo chu luc cia nganh DSVN. Hién nay dau may D19 duogc sir dung tai 2 xi
nghiép: dau may Ha Noi va Sai Gon thudc Tong cong ty Pudng st Viét Nam. Pong co diesel
sir dung trén dau may D19E 14 loai dong co CATERPILAR 3512B, do My san xuat, 12 loai
dong co co cong suat lon, ¢ nhiéu tinh nang uu viét, hiéu suét cao, tiéu hao nhién lieu thép,
lam viéc 6n dinh va tin cay, tudi tho cao, chi phi cho bao dudng stra chira thap. Tuy vay, phia
nha san xuit méi chi cong bd cac théng sb ki thuat mang tinh co ban, trong khi nhiing chi
tiéu lién quan dén do tin cay trong sudt cac giai doan thiét ké va ché tao, von 1a théng tin thiét
yéu d6i v6i don vi str dung, lai chua duoc cung cap. Do dé, yéu cau dit ra 1a phai tién hanh
danh gia muc do tin cay caa dbi tugng néu trén sau khi hoan thanh thiét ké, ché tao va trudc
thoi diém dua vao khai thac.

Vi vy, noi dung nghién ciru nham ap dung Iy thuyét do tin cay dé danh gia h¢ goi d& truc
khuyu cua dong co diesel, duge xem nhu mét hé thdng cac o trugt boi tron thuy dong lién két
ndi tiép. Trén co so d6, xac dinh do tin cdy cua tung mdi ghep ¢b truc - bac truc va c bién -
bac bién, c6 xét dén anh huong ciia cac yéu té 1am viéc. Pong thoi, danh gia do tin cay tong
hop ciia hé gdi d& truc khuyu ddi véi dong co CAT 3512B lip trén dau may D19E trong diéu
Kién khai thac trén duong sat Viét Nam.

2. KET CAU HE GOI PO TRUC KHUYU PONG CO CAT 3512B TREN PAU MAY
D19E
2.1. Théong s6 ky thuit ciia dong co CAT 3512B

Céc thong sb ky thuat cia dong co CAT 3512B duoc trinh bay trong Bang 1 [1, 2].
Bang 1. Thong so k§ thuat ciia dong co CAT 3512B.

TT Thong s6 Gia tri

1 Nudc ché tao Trung Quéc
2 Loai dong co diesel CAT 3512B
3 S6 ky dong co, 4

4 Sé xi lanh, i 12

5 Céch bb tri xylanh Hinh chit V
6 Phuong thuc nap khi cé tang ap
7 Ty sé nén, ¢ 14:1

8 Cong suat dinh mac Ne, ma luc (HP)/kW 1900/1455
9 Vong quay dinh muac cta truc khuyu n, v/ph (r/m) 1800

10 \ong quay khong tai Nmin, V/ph (r/m) 600

11 buong kinh xylanh D, mm 170

12 Hanh trinh pittdng S, mm 190

13 Dung tich xi lanh, lit 51,8

14 Thir ty lam viéc cia cac xilanh 1,12,9,4,5,8,11,2,3,10,7,6
15 Suét tiéu thu nhién liéu ge, g/kWh 197
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16 G6c mo sém xupép nap ax = 16° 16°
17 Goc dong mudn xupap nap: oz = 36° 36°
18 Goc mo sém xupép xa S = 60° 60°
19 Goc dong mudn xupép xa S = 16° 16°
20 Goc dong mudn xupép xa f = 16° 16°
21 Goc phun s6m ¢ 13°

2.2. Két cAu truc khuyu, bac truc, bac bién dong co CAT 3512B

Truc khuyu dong co CAT 3512B ¢6 7 ¢6 truc va 6 ¢o bién. T4t ca 7 ¢6 truc déu co dudng
kinh danh nghia ban dau bang nhau d_ = 160 mm. Chiéu dai c4c ¢ truc bang nhau 13 1, = 72
mm. Pudng kinh danh nghia ban dau cua tat ca cac bac ¢6 truc (tir 1 dén 7) 1a nhu nhau, bang
160 mm. Chiéu dai cac bac ¢b truc 1a nhu nhau, bang 57 mm. Puong kinh danh nghia cac ¢
bién bang nhau 1a 135 mm, chiéu dai cac cb bién la gidng nhau, bang 136 mm. Chiéu dai cac
bac ¢6 bién 1a nhu nhau, bang 57 mm. Két cu truc khuyu va bac truc duoc gidi thiéu trén cac

Hinh 1,2,3 [2].
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135.20
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Hinh 3. Két ciu bac 16t c6 bién [2].
2.3. Thong s k¥ thuat ciia hé gdi dé truc khuyu dong co CAT 3512B
2.3.1. P$ nhdm bé mat
D6 nham cua cd truc: R,,=16-0,05 um va cta bac tryc: R, =10—-3,2 um [3,4].
2.3.2. Hé sé dan dai
Hé¢ s6 dan dai ctia ¢ truc: o, =12.10° va cua bac truc: ¢, =17.107°[3,4].
2.3.3. Chiéu day mang dau béi tron t6i hgn

Thong sé nay duoc tinh nhu sau: [4]
hy =R, +R,, @

Xét trudng hop bit loi nhat:
h,=R,+R,=01um+32um =3,3um=33.10° mm. (2)

2.3.4. Tinh toan tdi trong F, va d§ lgch chudn s

r

Luc nay khong duoc nha san xuat cung cdp nén can phai tién hanh tinh toan chu trinh
cong tac cua dong co CAT 3512B tir cac thong sb ki thuat da biét (Bang 1). Qué trinh tinh
toan dugc tién hanh trén co sé c4c tai lidu [5, 6, 7, 8], tir d6 xac dinh dwoc hrc khi thé 16n nhat
tac dung Ién dinh pittdng ¢ qua trinh chay, sau d6 tinh dugc lyc hudng kinh tac dung 1én cac
co truc, ¢ bién. Cac két qua tinh toan duoc thé hién trong Bang 2.

Bang 2. Két qua tinh toan tai trong F. va d¢ léch chuan S

TT Thong sb Gid tri
1 Tai trong I6n nhét tai co bién F, , .. kN 1647

2 Tai trong trung binh tai ¢6 bién F. ,, kN 40,049
3 Do léch chuan cua tai trong tai ¢ bién S 31,568
4 Tai trong I6n nhét tai co truc F, .., kN 140,210
5 Tai trong trung binh tai ¢é truc F, ., , kN 57,337
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6 Do lech chuan cua tai trong tai o truc Se kN 24,173

Céc thdng sé k¥ thuat cua hé gbi do truc khuyu dong co CAT 3512B duoc thé hién trong
Bang 3[1,2, 3, 4, 9].
Bang 3. Thong sé kich thudc cua hé gdi dd truc khuyu dong co CAT 3512B.

s Co truc - bac truc Co bién - bac bién

TT Thong so 2 - .

Co truc Bac truc Co bién Bac bién
1 Duongkinhcdd, mm  d=160+0,025 i d, = i
135+ 0,025

3 Puong kinh bac, mm

3a Du(‘)’ng kl’nh ngOéI Dn, _ Dbt N = 170,20 _ Dbb n: 135,2
mm ' '

3b buong kinh trong D, i D, = 160,20 i D,, , = 1432
mm ' '

4 Chiéu day bac a, mm - a, = 10 - a, =8,0

Do nham bé mat cua ¢
6 trac R, um 0,1 0,1
Do nhadm bé mat cua bac
! truc, xm R, 32 32
Hé sb dan dai cua truc

8 12.10° 12.10°

@,
Hé sb dan dai cua bac
9 17.10° 17.10°

o

3. PANH GIA PQ TIN CAY CUA HE GOI PO TRUC KHUYU PQNG CO CAT 3512B
TREN PAU MAY D19E

Sir dung phan mém chuyén ding [10], tién hanh dénh gia d¢ tin cdy cho h¢ gbi d truc
khuyu dong co CAT 3512B trén dau may D19E.
3.1. Xéc dinh cac thong sé ciia dau bdi tron

Hién nay tai cac Xi nghiép dau may cua DSVN dang st dung cac loai dau boi tron nhur
sau [11]: - Dau Rubia Tir 7400; - Dau EMD 40 v6i cac thong so dugc thé hién trong Bang 4
[12].

Bang 4. Thong sé dau boi tron EMD 40 va Rubia Tir.

Rubia Tir Rubia Tir

TT Thong so Pon vi 7400 [1] 7400 EMD 40
1 Khéi lugng riéng tai 15°C, o kg/m? 883 885 (0,883/I 0,9)
2 Donhétdong hoc tai 100°C, vy, mmiUs 14,2 12 140163
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3 Do nhét dong hoc tai 40°C, v, mm?/s 105 105 106 cSt

4 Chi s6 d6 nhét - 142 142 95

Két qua lya chon va tinh toan céc thong sd cua dau boi tron dugce trinh bay trén cac Hinh
4,5,6,17.

THONG sO DAU BOI TRON

Tén loai dau Rubia Tir 7400 Tén logi dau
Khéi lu'gng riéng cia ddu 6 15°C, Pis 885 + 885 kl_:j;r‘m3 IEi\-'ID 4[)‘ -
Rubia Tir 7400 [1]

Héng 56 Vogel, a 0.076 cP

Héng sb Vogel, b 1030.99 °c

Hing s6 Vogel, ¢ -104.85 °c

Pé nhét déng hoc 6 100°C, v, 14.2 = 14.2 €St

PO nhét dong hoc 6 40°C, v, 105 + 105 st

Bang quy ddi khdi rgng riéng =: Bang quy dai dd nhdt
€ Thém X Xoa /" Sira B Luu © Huy

Hinh 4. Tinh toan théng s dau Rubila Tir 7400.

N R -
" |£] Bang quy ddi khéi lugng riéng cla diu.. — m X | &) Béng quy d8i 3 nhdt oba diu boi trdn - [m] *
' Bang quy ddi khdi lugng riéng cia dau béi tron b Bang quy 8 45 nhat cia dau boi tran [
Rubia Tir 7400 vdi khoi lugng riéng cia dau : Rubia Tir 7400
d 15°C 11335.000 kg/m3 5 ] T roc o oSt % Pos
L .- A(T), kg/m 1 1] 1583.986 LA16547
: : e 2 5 1015976  0.905433
3 10 386.008 3 10 677.555 0601735
i 15 T 885.000 4 15 467,539 0413772
5 20 T 881.903 b1 20 332447 0. 293186
6 25 I 878.805 & 25 242,748 0.213328
7 30 875.708 F 30 181.483 0158926
8 35 872.610 B 35 138,567 0120915
0 20 868513 9 40 | 107.818 0.093749
20 T ' 866.415 T 45 85.329 0.073930
| —1 50 ' 363.318 B 11 50 68.576 0.059203
12 55 860.220 : 12 55 | 55,885 0048073
13 60 857.123 i3 G0 46,121 0039531
14 659 | 854.025 14 05 38.505 0032884
15 70 [ 850.928 15 0 32487 0.027644
16 75 847.830 1t 15 27,6715 0.023964 |
17 80 844.733 i7 B0 3. 787 0020094
18 85 - 841.635 18 a5 20,613 0.017349
19 | 90 838.538 ] 19 90 | 17.998 0.015092
a. Quy doi khéi luong riéng. b. Quy ddi do nhét.

Hinh 5. Két qua quy doi khdi lwong riéng va 6 nhét dau Rubila Tir 7400.
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THONG SO DAU BOI TRON

Tén loai dau EMD 40 Tén loai dau
o 3 Rubia Tir 7400
Khdi lugng rigng cla dau 6 15°C, p, 5 884 + 900 kg/m ) 40
Rubia Tir 7400 [1]

Hing s6 Vogel, a 0.076 cP

Hing s6 Vogel, b 1030.99 °c

Hing s Vogel, ¢ -104.85 °c

D@ nhét dong hoc 6 100°C, v, 5, 14.5 = 16.3 St
Do nhét dong hoc & 40°C, vy, 106 = 106 St

Bang quy ddi khdi lwgng riéng -: Bang quy ddi dd nhdt
£ Thém X Xoa / Sira B Luu  Hay

Hinh 6. Tinh toan thdng s6 dau EMD 40.

Bdng quy ddi khdi legng néng cla dau..  — m] * d | Bing quy 381 b nhdt oda dbu ba tron = a =
Bang quy 4461 khi igng riéng oia diu bl tron Bang quy dél 36 nhdt coa ddu boi tran [
EMD 40 vdi khisi Iiging riéng cia dau EMD 40
& 15°C 14 B92.000 kg/m® - e e e
' L 7°c AT, kgfm’ i1 0 1571.556 1.416547
! 0 901.366 2 5 1008.003 0.905433
; ;‘} ::2:_‘::; 3 10 672.238 0.601735
. 5 592 000 4 15 463,870 0.413772
5 2 565,678 5 20 329.838 0.293186
. 25 885 756 6 25 240,843 0.213328
) o 882 634 7 30 180,059 0.158926
8 35 879,512 8 35 137.480 0.120015
9 W0 876,390 9 40 106.972 0.003749
0 5 873,268 10 45 £4.650 0.073930
T = 70,186 11 50 68.038 0.059203
11 =5 557004 12 55 55.446 0.048073
13 60 BE3.907 13 (1] 45,750 0.039531
14 65 #6070 14 65 38.203 0.03 2884
15 70 857,658 15 70 12.232 0.027644
16 75 854.536 16 75 27.458 0.023464 ||
17 80 851.414 17 80 23.601 0.020094
18 85 848.292 18 85 20,452 0.017349
19 90 845.170 19 90 17.857 0.015002
a. Quy doi khéi luong riéng. b. Quy dbi do nhét.

Hinh 7. Két qua quy do6i khéi luong riéng va do nhét dau EMD 40.
3.2. Xac dinh cac thong sé cia méi ghép
3.2.1. Xdc dinh céc thong sé ciia méi ghép cé truc - bac truc
Két qué Iyra chon va tinh toan cac thong s6 cua mdi ghép duoc trinh bay trén cac Hinh 8, 9.
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THONG SO MOI GHEP

Tén mdi ghép

budng kinh danh nghia mai ghép, o

Chiéu dai cia &, /

Khe h& nhé nhat ciia méi ghép 6 25°C, J,,,..
Khe hé I6n nhit ciia méi ghép 6 25°C, 3,
Chiéu day bac gdi dd, a

HE sd gian dai cua vt liéu bac g6i d&, a,

Hé 56 gian dai cda vat iéu ngéng truc, a,

B3 nham bé& mit bac géi dd, R,

D3 nham b& mit ngdng truc, R,

€@ truc dong cd PM D19E

159.975 = 160.025 mm

57 mm

0.122 mm

0.160 mm

10 mm
0.000017
0.000012

3.2 pm

0.1 pm

Bang khe hé nhé nhat cia méi ghép J,,. theo nhiét dg

Bang khe hd Ién nhat cia méi ghép g, theo nhiét do

= Bang khe hd trung binh ciia méi ghép 3, theo nhiét do

& Thém X Xoa /" Sifa

B Luu

“ Huy

Tén mdi ghép
Cd bién ddng cd DM D9E

Cd truc dong co DM D9E

Co truc dong co DM D12E

Co truc 1, 7 dong co PM D12E

Co truc 4 dong co PM D12E

Co bién dong co DM D12E

Co truc dong co PM D13E

Co truc 4 dong co PM D13E

Co6 bién dong co DM D13E
0 dong co B D19
Cd bién dong co DM D19E

Goi da truc

Hinh 8. Tinh toan cac thdng s6 mi ghép cb truc dong co CAT 3512B.

|£ | Bang khe hé trung binh clia m&i ghép theo nhiét d&

O X
Bang khe hd trung binh ciia méi ghép
Ca truc ddng cd PM D19E theo nhiét do
T Opipr MM a, mm Fp 1B £ °C Oy MU
i 1 0.1410000000... 10 25 25 0.1410
2 0.1410000000... 10 25 30 0.1405
3 0.1410000000... 10 25 35 0.1400
4 0.1410000000... 10 25 40 0.1395
5 0.1410000000... 10 25 45 0.1390 ;
6 0.1410000000... 10 25 50 0.1385 |
7 0.1410000000... 10 25 55 0.1380
8 0.1410000000... 10 25 60 0.1375 ‘
9 0.1410000000... 10 25 65 0.1370 |
10 0.1410000000... 10 25 70 0.1365 i
11 0.1410000000... 10 25 75 0.1360 i
12 0.1410000000... 10 25 80 0.1355
13 0.1410000000... 10 25 85 0.1350
14 0.1410000000... 10 25 20 0.1345
15 0.1410000000... 10 25 95 0.1340
16 0.1410000000... 10 25 100 0.1335
17 0.1410000000... 10 25 105 0.1330
18 0.1410000000... 10 25 110 0.1325
19 0.1410000000... 10 25 115 0.1320
20 0.1410000000... 10 25 120 0.1315
21 0.1410000000... 10 25 125 0.1310

Hinh 9. Két qua tinh toan khe h trung binh méi ghép ¢6 truc dong co CAT 3512B.
3.2.2. Xdc dinh céc thong sé ciza méi ghép cé bién - bac bién
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Két qua Iyra chon va tinh toan cac thdng s6 ciia mdi ghép duoc trinh bay trén cac Hinh 10, 11.

THONG SO MOI GHEP
Tén mdi ghép C6 bién ddng cd DM D19E Tén méi ghép
i . o Cd bién déng co DM DOE
Pudng kinh danh nghia méighép, 4| 134975 |+ 135.025 mm Cd truc déng cc PM DOE
higu daicia &, / Co truc ddéng co DM D12E
Chieu dai cua o, & mm 765 truc 1, 7 4ong ¢ DM D12E
L . PR Co truc 4 déng co DM D12E
Khe hd nho nhat cia moi ghép & 25%, S pmin 0.107 mm Cb bién dﬁnqch DM D12E
L e e a0 Co truc dong co PM D13E
Khe hd I6n nhat cia mdi ghép 6 25°C, Jg, .. 0.14 mm Co truc 4 déng co DM D13E
o . Co bién dong c¢ PM D13E
Chiéu day bac gdi dd, a 8 mm C6 truc dong ¢ DM D19E
> PR e g b D19
HE s gian dai cua vat liéu bac g6i dd, a, 0.000017 A G.ﬁ.“l d.ﬁ t:-uc
H&é s gian dai caa vat iéu ngong truc, a, 0.000012
D9 nham b& mat bac goi da, R, 3.2 pm
D9 nham b& mat ngdng truc, R, 0.1 pm

Bang khe hd nhé nhat ciia moi ghép J,,;, theo nhiét do

Bang khe hd I6n nhét cia méi ghép J,, theo nhigt do

= Bang khe hd trung binh ciia moi ghép J;; theo nhiét dd

€ Thém X Xoda / Sira B Luu “ Hiy

Hinh 10. Tinh toan cac théng s6 méi ghép ¢ bién dong co CAT 3512B.

|£ | Bdng khe hd trung binh cta méi ghép theo nhigt do - O X

Bang khe hd trung binh ciia méi ghép
C6 bién dong cd PM D19E theo nhiét do

(- O pepy, MM a, mm t,,°C £, °C Oy, MM

i 1 0.1235 8 25 25 0.1235
2 0.1235 8 25 30 0.1231
3 0.1235 8 25 35 0.1227
4 0.1235 8 25 40 0.1223
5 0.1235 8 25 45 0.1219 ;
6 0.1235 8 25 50 0.1215 :
7 0.1235 8 25 55 0.1211 i
8 0.1235 8 25 60 0.1207
9 0.1235 8 25 65 0.1203 |
10 0.1235 8 25 70 0.1199 i
11 0.1235 8 25 75 0.1195 i
12 0.1235 8 25 80 0.1191 -
13 0.1235 8 25 85 0.1187
14 0.1235 8 25 90 0.1183
15 0.1235 8 25 95 0.1179
16 0.1235 8 25 100 0.1175
17 0.1235 8 25 105 0.1171
18 0.1235 8 25 110 0.1167
19 0.1235 8 25 115 0.1163
20 0.1235 8 25 120 0.1159
21 0.1235 8 25 125 0.1155

Hinh 11. Két qua tinh toan khe ho trung binh médi ghép cb bién dong co CAT 3512B.
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3.3. X4c dinh d tin cdy hé gbi d& truc khuju dong co CAT 3512B

Cac thdng sb tinh toan dugc thé hién trong Bang 5.
Bang 5. Thong s6 dau vao tinh toan d¢ tin cdy ciia mdi ghép.

Tén mdi ghép

TT Thong s0 ciia moi ghép Co truc dong co Cb bién
D19E dong co D19E
N N 134,975-
1 Puong kinh ban dau cta truc d , mm 159,975-160,025 135 025
136
2 Chiéu dai ¢6 |, mm 72 1 cb bién ¢ 2
thanh truyén
Chiéu dai bac, mm 57 57
3 Khe h¢ téi thiéu tai 25°C, &, 0,122 0,107
4 Khe ho téi da tai 25°C, &, 0,160 0,140
5 Chiéu day bac a, mm 10 8
6 Hé s6 dan dai cua bac o 17.10° 17.10°
7 He s6 dan dai cia truc @, 12.10° 12.10°
8 Do nham bé mit ctia bac R, x#m 32 32
9 Do nham bé mat cua cb truc R,,, um 01 0,1
10 Tbc d6 quay truc khuyu, v/phat 1800
11 Tai trong huéng kinh tai 6 truc |Er N 57337 40049
12 Do léch chuan s_ cua IEr N 24173 31568
13 Déu bbi tron Rubia Tir 7400, EMD40

3.3.1. Xdc dinh dé tin cdy méi ghép cé truc - bac truc
Két qua tinh toan dugc thé hién trén cac Hinh 12, 13.

Nhu vdy, do tin cay cua moi ghép cd truc - bac truc dong co dong CAT 3512B véi vai tro
& mot phan t, 6 ché d6 lam viéc 85°C, véi dau boi tron Rubia Tir 7400 1a: 0,9(10) hay
0,910),

Luu v rang, néu do tin cay cia phan tir nao dé c6 do tin cay 1a 0,999 thi cd thé viét dudi
dang quy udc 12 0,9(3) hay 0,99

3.3.2. Xdc dinh dé tin cdy méi ghép cé bién - bac bién
Két qua tinh toan dugc thé hién trén cac Hinh 14, 15.

Nhu véy, d6 tin cdy cia mdi ghép cb bién - bac bién dong co dong CAT 3512B vdi vai
tro la mét phan tu, ¢ ché d@o lam viéc 85°C, vé6i dau boi tron Rubia Tir 7400 1a: 0,9(5) hay
0,90,
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PANH GIA PO TIN CAY CUA MOI GHEP BOI TRON THUY BPONG

Tép tin
£ Tao mdi Md tép ™ Luu tép
Thdng so tinh toan
Loai dau | Rubia Tir 7400 b Loai mdi ghép | C@ truc dong co DM D19E v
Nhiét do lam viéc |85 v|%c Tai trong hudng kinh trung binh Fop 57337
H& s& an toan khe hé tdi han s 1 Sai lgch binh phueng trung binh cla F . 5, 24173
S& vong quay cua chi tiét bi bao, 1800 vg/ph
Két qua tinh toan

Hep= 1.73480e-08 l\ls,r'mm2 d= 160.000 mim m'= 0.280119
0= 0.135000 mm /e 570 o Frp= 228299

5= 0.00633333 mm Sg= 10159.8

I/d= 0.356250

5= 0.00000 Ns/mm? z= 6.51997

by = 0.00330000 mm Bang téng hgp két qua tinh toan ®(z)= 0.9 (10)
Hinh 12. Két qua tinh todn cho méi ghép ¢6 truc dong co CAT 3512B.
|£] Bang t8ng hap k&t qua tinh toan = O X
Bang tdng hgp két qua tinh toan do tin cay
cta mdi ghép: Ca truc dong cd DM D19E
dudc bdi tron bdi dau: Rubia Tir 7400
& nhiét do lam viéc: 85°C

T Théng s Ky hiéu Gia tri Paon vi
1 Pudng kinh danh nghia mdi ghép d 160.000 mm
2 Chigu dai ciia 8 / 57.0 mm
3 Ty s giifa chiéu dai /va dudng kinh 4 I/d 0.356250

4 Hé s6 phu thudc ty 1& [/d m' 0.280119

5 Chiéu day tdi han cia mang dau bdi tron ﬁm 0.00330000 mm
6 Do nhét dong lu'c trung binh cia dau béi tron Hyy, 1.73489e-08 Ns/mm
7 Sai léch binh phu'dng TB caa dé nhdt dong luc 5y 0.00000 stmml
8 Khe hd hudng kinh trung binh ciia mai ghép Jﬂ, 0.135000 mm
9 Sai léch binh phuong trung binh cia khe ha S5 0.00633333 mm
10 Kha nang tai trung binh Fep 228299 N
11 | Sai l&ch binh phudng trung binh cia kha nang tai S 10159.8 N
12 Pi€m phan vi z 6.51997
13 P tin cdy ciia mai ghép D(z) 0.9 (10)

Hinh 13. Két qua tinh toan tong hop cho mdi ghép ¢ truc dong co CAT 3512B.
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PANH GIA PO TIN CAY CUA MOI GHEP BOI TRON THUY DONG

Tép tin
& Tao mdi Md tép ™ Luu tép
Thong so tinh toan
Loai dau Rubia Tir 7400 W Loai m&i ghép | C& bién déng co PM D19E v
Nhiét do lam viéc 85 ~|%c Tai trong hudng kinh trung binh Frpy 40049 N
H& sd an toan khe hd tdi han s 1 Sai lgch binh phuong trung binh cta £, 55, 31568 N
S& vong quay cda chi tiét bi bao, n 1800 vg/ph
Két qua tinh toan

Py = 1.73489e-08 Ner'mm2 d= 135.000 mm m'= 0.326459
th = 0.118700 mm /- —- mm ‘Ftb = 180484 N

s5=  0.00550000  mm Sp= 7870.41 N

d= 0.4222232
5,= 0.00000 Ns/mm? z= 4.31652
by = 0.00330000 mm Bang tdng hgp két qua tinh toan o(z)= 0.9 (05)
Hinh 14. Két qua tinh toan cho mdi ghép ¢ bién dong co CAT 3512B.
[£| Bang t6ng hgp két qua tinh todn — a X
| Bang tong hop két qua tinh toan dd tin cay
' ctia m&i ghép: CG bién dong cd DM D19E
dudc béi trdn badi dau: Rubia Tir 7400
& nhiét dé lam viéc: 85°C

T Thong so Ky hiéu Gia tri bon vi

1 Pudng kinh danh nghia méi ghép d 135.000 mm

2 Chiéu dai cia & ! 57.0 mm

3 Ty sd giiifa chiéu dai /va dudng kinh 4 /d 0.422222

4 Hé so6 phu thudc ty l& //d m’ 0.326459

5 Chiéu day tdi han cia mang dau béi tron f*‘m 0.00330000 mm

6 Do nhét dong lu'c trung binh cia dau béi tron Hey, 1.73489e-08 stmmz
7 Sai léch binh phu'dng TB cia dd nhét dong luc 5y 0.00000 Ns[mm2
8 Khe hd hu'dng kinh trung binh ciia m&i ghép Oy 0.118700 mm

9 Sai léch binh phu'dng trung binh cia khe hd S5 0.00550000 mm

10 Kha nang tai trung binh Fep 180484 N

11 | Sai léch binh phu'dng trung binh cia kha nang tai S 7870.41 N

12 Piém phan vi z 4.31652

13 Do tin cay cia moi ghép a(z) 0.9 (05)

Hinh 15. Két qua tinh toan tdng hop cho méi ghép cb bién dong co CAT 3512B.
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3.4. Panh gia d9 tin cdy tong thé cia hé goi dé truc khuyu dong co CAT 3512B
Theo Iy thuyét do tin cay [13-17], d6 tin cay tong hop P, cta h¢ gdi d& truc khuyu dong
co CAT 3512B duoc xac dinh baoi cong thic:

P =T]R= {H } {HP} ©)

Trong d6: P - d6 tin cay cia mdi ghép tha i nao do; P

i cti

- d6 tin cay cua mdi ghép bac
truc - ¢d truc thir i, véi P =®(z,;) va i=1+n; P,, - do tin cay ciia méi ghép bac bién - ¢o

cti

bién thtr j, v6i Py = ®(z4;) va j=1+m.

Truc khuyu dong co CAT 3512B gom 7 96 truc va 6 c6 bién. O trén da xac dinh dugc do
tin cay cua cac moi gheép. Tur do, do tin cay tong hop cua hé goi d& truc khuyu tai ché do lam
viéc 85°C vai dau Rubia Tir 7400 dugc Xac dinh nhu sau:

3.4.1. Péi véi hé goi dé cé truc
P =[P - {H } {ﬁ pict}: (0,9999999999)’ = 0,9999999993 = 0,993 (@)
i=1 i i=1
3.4.2. Péi véi hé goi dé cé bién
Po=][R= {H .Cb} {ﬁ picb} = (0,99999)° = 0,9999400015 = 09¥4  (5)
i-1 -1 i1

3.4.3. Dj tin cdy téng hop

Ps:];l[Pl |:H lct:| |:H lcb:| |:H lct:| |:H lcb:| (6)
= (0,9999999999)"x(0,99999)° = 0,9997 = 0,9¢)7

Nhu vy, do tin cdy tong hop cia hé goi do truc khuyu dong co CAT 3512B tai ché do
lam viéc 85°C véi dau Rubia Tir 7400 la: 0,9997.

Do tin cdy tong hop cia hé goi do truc khuyu dong co CAT 3512B tai ché do lam viéc
85°C véi dau EMD 40 ciing c6 két qua twong duong.

4. KET LUAN

Két qua tinh toan cho thiy méi ghép gitra co tryc va bac truc cua dong co CAT 3512B c6
muc do tin cy cao hon déng ké so véi mdi ghép gitra co bién va bac bién. Gia tri do tin cay
tuong tng lan luot dat 0,949 va 0,99,

Tuong tu, hé gdi d& ¢ truc va bac truc thé hién d6 tin cay cao hon dang ké so véi hé gdi
dd o bién va bac bién, vai cac gié tri lan luot 12 0,99)3 va 0,944,

Do tin cay cua hé gdi d& truc khuyu & nhiét do lam viéc 85°C dat gia tri kha cao la
0,9997. Gi4 tri ndy phan anh do tin cay ban dau cua hé gbi d& truéc khi dua vao khai thac.
Pay 1a co sé tham chiéu quan trong cho cdng tac bao tri va stra chita d6i voi dong co dau may
D19E tai cac xi nghiép dau may cia DSVN.
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