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Fig.1 The digging cut figure of failure die
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Fig.2 The SEM images of the worn R root
(a)the crack distributing of the die R root; (b)the enlarged SEM image of avalanched zone B; (c)the zone avalanche at the R root
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Fig.3 The crack distributing at the R root and the crack top end turning expand

(a)the crack distributing at the R root section; (b)the crack top end turning at the R root
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Fig.4 Merallography picture of nitriding decpness and the

crack distributing at the R root

3.2 SHitie

BUMEREN, AERALKBWEREKLRR
R REAEXE N B HAXTC L RERE
RinRmBRRAE, EHE R R R RE S MR
R 3.

MEAMNZNERE R RUMNBEELREZF

R AER AR ENEFES. RRFEDRERN
N ERARFENANBELARZRNN ANEER
B%, BB HEAERSHERN . BAMHEN
HEFFTFREAGFEBAMK BERENERRE
kA FEEREH EBE—-ITKT BRER—
WAL ST 55 .

MEEMNZHRIERE, 214N #8885 &
MAREBEENRSOC, EEFHABFHEL RRM
BEFENMFEEL, IM B SE AR KR
ERIPIEE MANT R E R EE X 950 C
LUE ERG-KITX&EEBE,ERF 0.5 A
TRCEATMTPRELENABHFAE. RERSTER
ESERMTE BEAXAREERATKNEE £
WTHE UAERAREERE R 1000 CiHHE, EEXRA.
10 pm AR EMEE 510 C,EEHE T 20 ym & R
310 CW. AP R AMANREKEENAE, BE
GE—¥XSME METEERANSES P RE
BH MAENMRTFLMETHBNOBEREZLH,
XA LAY K R R RS, T AL B R Y
H AN EARNBTIEOZIRAALHE, YXEA
WEBE BT Fe-N 478 592 Cot, R &AL
BREFERERRKEK, EMENREH P XRE
BERERGRE XHDRE RRERTRE—K
HWE GRS R AT, ATISIERERE KB MK
HBRE-FZRNEAREFT—RKEF BT, HE
ERELHERBRAHL.

HAMEBETHEERANNOLT, 755 5
HMERT R S E P RN TR RME



3% E3IM

TER. % . SNMABBAELEIF 149

HH Em-RREBUAMHBI LB EH BT HA
FEARBLE BEIFESHESTHEE SN
BEROHE— S, R e R, MYy
R X RO JEE ) AL 2 B, AR B 4k K 0 30
HHRUEF HAT BRI EIGA. 728 FRH B 45
AT RAEOEBERUESEESRET BT
R — e BRER B RIE 2 BT B 7 T 5 B
BE%.

FHohEAMIA R RELM TR, 2B KK
BEREEKTHERD FFE BRI E P AR R L
VR, RIERA R

4 & it

PREMRABNEARE R RBUREHNEL
EHRRAL HARICLEBERRARRHEE. A

BBGUETF R R ALY PR 5 0 AR 28 B 55 9 3t A A
ABREBERNEANAGY R, FHRLEZREE
RHBME. HE AL/ ERAEY R BEE AR
Bk EARMBTIAEMMITREATHERAR
BESTHERN FBREDEF, RERIY
B PR R A

SEIR:

(1) BHE. KB TIAIESRESITIU)L REIL 56K,
1994, 4. 21-23. 32,

RIR%ZR.TER.ZVPRE FEAILHERSHALE
[M] JE5 . WL T ok th AR #E 1998, 289-293.

BIBEFE MAFGSHHIML L MBI b ERRHE.
2002:70-77,

IRt M. 2FH MWMES(ML LR . HEHEF S
MR .1992:100-112.

The invalidation analysis of the valve hot forging die

NING Zhi-jian' « QIU Wan-qi*, MO Dong-qiang' » CHEN Guan-hua', MAQ Zhi-cheng' » ZHOU Chong'
(1. Huaiji Dengyun Auto-parts Co. Ltd. , Huaiji 526400.China;
2. School o f Material Science and Technology . South China University of Technology. Guangzhou 510640, China)

Abstract: The invalidation of valve hot forging die was analyzed by scanning electronic microcopy (SEM)

and optical microcopy. The results indicated that the vertical and horizontal cracks on the surface of the R

cone spread and joined together,leading to cracks avalanching and the pits occurring at the cracks cross,

which caused the invalidation of R cone. The vertical and horizontal cracks were produced due to the ther-

mal fatigue and phase transition effects.
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