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Analysis on Cracking of Fuel Pipes for Diesel Engine

Chen Jianliang, Liang Jingxie', Wang Yidong

Guangxi Yuchai Machinery Co., Ltd., China Guangxi Yulin 537005

Abstract: Aiming at the longitudinal cracking failures of high-pressure fuel pipes of various diesel engines during service,
comprehensive failure analysis was conducted by means of macroscopic morphology observation, fracture microscopic
analysis, metallographic structure inspection, mechanical property test and finite element simulation. The results show that
cracks initiate at multiple locations on the inner wall of the pipes. The crack source areas present dimple characteristics, which
belong to overload fracture. Typical fatigue striations are observed in the crack propagation zones, indicating fatigue fracture,
and longitudinal through cracks are finally formed. Combined with field application cases and bench tests, the high-frequency
pulsating oil pressure generated by high-pressure fuel is the main load inducement, and the absence of inner wall strengthening
process on the pipes is the root cause of cracking. The failure has been completely eliminated after adopting the inner wall
self-reinforcement process and improving relevant drawings and process standards.

Keywords: Diesel engine; High-pressure fuel pipe; Cracking; Overload fracture; Fatigue fracture; Inner wall strengthening

1 MR SRR
1.1 ZWHHF
PR REE, WA, REERAT YR,

03lF

ST R A A P S EE
. TR R R R TR, DA AR
HITEREIE S, IR, EIERRAOIE FE TR R i
S RTEHWE, BRI ML R 2, SEBA
KO B — MR KT .

IR R AGEE > —, BT
SUERKERT . B ATAEREELR A, — EHBUABEESR . B
KR SOk | RS IER, A B DERIIR |
WESRE, YES RS UEEIERE . SRR, HES
BRI, AN TR B LR A T 2T

A1 E a3 R STt
2 & 3 RS TIT AR O R O 7E (K

P, AR T TERIE, N—ERASHik. ATE
B i TR, ASrE TR el — Rt
TT00T. ASCMNEMTESR ., (s . BN | R
RESE 5 THI o e v TR I R T T 004

46

e NS, RENNEEZ AR, R A
NEHEY TRPHE, CERERIHREMEiaEs. Raumsh
IR, BEERFRIMNERE, B EEmENR DR

2L



MEHASHA 3% 34 ISSN: 3060-9461(Print); 3060-9453(Online)
[EFUETPNE

B2 24T B ek o IEEE o

A7 d -2 R EARLY ER

A3 A udrAEasia, Ko 8 % — ALl o R KA S K
RO R BT, WECUR HBLEIS e, TUE 9, SO

2

W EWR IR IR, AR

A4 U o A KB # TR
1.2 BRWEE
RS [’ 5 W DRGSR (I 5 ik
o0 ) .

A9 b m iR X I F A (BHE)
&1 10 25— bk R RS

1
?

E10 % — /W o ik R 694k 4E 5 50
EfERCRIE, A IR AT AT B, nlEl 11
R, iR R R AT T 41 5HHIE

[

A5 vt 7 1B 2 R X R AR X 3%, 69 /& AS T 3%
SR 1 W RO, T 6.

B 6 W kA4S R
& 7 HH A b TR (AP aENEER X, s A1 vt 2l o R K sk K
FHNER A RS2 0.07mm ) R4 EIX . b 1 X P ZE O R X O e 5, &1 12 J2

B 8 SPoR 55— b PRI M 2REAT FRIX, R8T RT7 Horh A M

47



MEEARERA 3538 ISSN: 3060-9461(Print); 3060-9453(Online)
' A HIEE RS, SARMSRI TR
A, TUAE18. 19,

B2 B v R R AR A 0 BT e K A IR 5 T AL
TEEfE T, 28 RX ERIBER RS, DU 13,

A13 Zuy R K54 T 28 0 9% 5445

1.3 &S B9 R EmeAmR (AKX )
ICESEPTF LAb BRE A (F VA BE TR, B T 5L 1.4 S EEED T

YN, PNEEEAERAI AR INZE, TR 14, & 15, MRS TS AT ERERI, 255N 1.

F1 PR
RIS | ARTMEHES | fihasfe (Wra s |
PR S () (MPa) (%) (HV0.5)

YCGY5 DSG1800 =740 =13 -
SE 836 165 278
FHF 1 AR, EDThRE . WS REE S THOR
B 14 BARTTELAL 9 AR | TabR, BEEETRARIEY, MBS MERESE 2k R TRk,
HEs M A &M SBOTR AR
2 HEARTFES

K Abaqus A FRICEAFERIFEIMBLEFRZT T,
R HTIE « SREDERI v R E RS . DR
M TREAMERN: IRSVERTE A ETRITIA 20g, A
JG. ZEATTRE 108,

e S TR SRR P ST«

W EWAHREX T OTR, TR 2.

R2AEMETHERELZERY

B15 EAR AL A e AR T (AR K)
JEPIE, HENERRIE + S0Eoed, WA 16, H 17,

JEIE T I/ INERE L AT | MR RN
(50-170) MPa 1.96 1.24
: 9 (50-210) MPa 1.71 1.05
B16 B A 4R GO ORI B R GIE TS, R

BE. 079 a ARG R MimERE] 200 MPa i),
Tt R ORI SYE, kR R S

B OEE.
3 kBB SREE S
- 3.1 KRHLIE
17 HAm e m R (k) SRR TR, AR I, TR

48



HMEEAENA 3% 38

ISSN: 3060-9461(Print); 3060-9453(Online)

BRI E 0 BRFH5 140 MPa DL E, TERR e 1E B
Mhilto S ETRE R ERHON £ BRI ER G , NEE B R
fib eIV, 2 TR N . ARERR DR, SRR
WMEREARIR , TENEEL ShaA A= 2R EREL

SN R SR R R, E R K IEER, N
BERMBIIRE T AR SN e, SUECE P AL S S
RATERR B BRI RIRAL, 5 IRt » 1% 38
HITE AV700, D2000., 4E LKA AN A b 52 E Bl
3.2 IRARE

IRV FRAE Q/YC739.2—-2018 { & E/hE TR
) ME: RGE BT 1400 bar WHIREIAR 2%, [E
JIHETE 1800 bar WY EIINASE, BB m il E VAR
THRPNEE R AL

SRR G T 2

(1) ZVRIZEHY TH100-1104100B, TH100—1104100C
(®8mm) &, FoMEARINENESRC T 220K, &
PRI ARMITZ T

(2) [AFRF] ©6.35mm HIEIE, FEAUEHRREKNEE
A (BEEIE S = 6000 bar) , SEFRAEP2EEIIETE T2,
TZRREG I E AR IR R e 5

(3) EHEMETERR . SITn TR, NEES AR
BEOR A AR B, SR/ DINEERIC T 25, TieRar
TER R NPUEY R, RASEBHEEL.

LE b, RESRERITNEERIL T2, BmRimE 3
FIRRAS IR A
4 B FRTE K UG E
41 NERIEREN T ZEE

NEESR (VR B HER T2 A& NESHENN 6000bar
PLEESE, FERNELABWATE, SN2 REEER
& HEE, WE N E R EIA R ER D . ML
IEH TVER, B Hen I mIHEh TOEE ), RIRAERL
FRENEERBISY . MEREEIERIE, SRR bt
RS R, A e aRTt 5 5P b
42 BEBYAR

(1) T 24 WARYETI= 1400bar HISHFRIE
= 1800bar HLPAGWITA @ EHE , F8—HEINAEER
TR, RIEERIE R sRLE ST CEEL 6000 bar J
PLE)

(2) E4UETT: £ TH100-1104100B, TH100—
1104100C S [RIEH/RE B4, (BRI T 2R E

K, HEIERS TZ2—5;

(3) bR I : & RS ERE ™ KBIUT Q/YC
739.2--2018 HVE, #HAZRIES . ERoRERTE, B
37 LA Ll
4.3 W fFiIRIE 5T IAWIE

(1) SHHARE:: GBS S 2R 4 M H
AV RS FRSREAL . 4B HURLSRHEAL, SERK 500h SBALIHA
R, WETHR. TBRIE;

(2) THHENIGIE: KEESUE R E LR R Tl =
fF, Rt 300 BE9EHL, FEEERES 6 M H, REHI
TE TS0, HPERIRIER .

5 &5

(1) ARG A AL e T RSk A R 22 it
HIWrZY + RO RIS, SUENEERSY, RAIERGNA
HERLG WESHEHER . JIFERITFEHREDK, T
FEERE B4RpE TR,

(2) HIEARIE A G0 A Y s Fe kv e v
TR FEEER, IR RS L TE 5

(3) TH100-1104100B, TH100—-1104100C &/
UUER G N BRIV DK | AP ARBTR N, T2, A kA&
TFRURIMRASER, AV700, D2000, 4E S8 R 2t
EIE T %4518 .

(4) STHHETINEE g b T2 B1T B4R,
FERSHAT S VARAE , AT 35 ok v 1 e A A S TR
BENAE A R T R A SRl T SR iz T2
SEH:

(1] X7y, HAEKR, GO KESER—fES N
SR ATAST R IR IG I 23], 5 0%, 2005, 26(3).

[2] FR4E, R, HEE ZMIEa08EH=
EhE4E T RSRE SASTEERERF AT, TR AR, 2005,
13(04).

B] FEH, BEHRED, AR —HitEea N /) 2 b
ASRFE T A TRERER, 2004, 26(6).

[4] 5o, (PR AT =HEmE BN rbSE A
BRI AR (BIRBRERR ), 2006, 26(6).

TEZ & BRIER (1983—) , B, 1, T,
FEFRTTIAN: SEA SRR 1T

*EIVES . P (1986—) , B3, fifid, THRRIM,
RTINS SR8 T o

49



	柴油发动机油管开裂分析

