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Numerical Simulation and Experiment on Powder Forging Process of Valve Retainer

NIU Tong, CHEN Wen-lin, LEI Yuan

(Materials Science and Engineering College of Hefei University of Technology, Hefei 230009, China)

ABSTRACT: The paper aims to study the powder forging process of valve retainer to improve the density of product. The rela-
tive density of powder sintered blanks, the effects of forging heating temperature and forming speed on the densification were
studied by establishing a numerical model for forging the valve retainer and analyzing the changing process of relative density in
the forging process. On this basis, the powder forging experiment was carried out and compared with the simulation results. The
forming force required for the density of the forging of the powder reduced with the decrease of initial density of the preform
blank, the increase of forging heating temperature and the decrease of the forging speed. The initial density of powder sintered
blanks had the most significant effect on the density uniformity of forgings. The density of valve retainer after powder forging
increased from 6.6 g/em® to 7.46 g/em’, and its relative density reached 96.4%. Compared with the traditional P/M process,
powder forging can improve the density of valve retainer greatly.

KEY WORDS: valve retainer; powder forging; relative density; numerical simulation

FTok FHsM

TR LR R AR R s HILIRE SRS P B0 S SR A
ZRH AL T i L A R A AR R, R
B, SRR R AL TAERSCR! P, 5
Ry AR G ) B Ry TR S S AL, R T
PFROPEE R S, B TR R, i,
Ty A 4 1 I BUR AL C 2 U B R IR SRR R R

Wi BEE: 2017-07-31

OIS/ SR8

Ty AR BB i SRR B AR A BB A B AL, 4 s A
R @ F O, 2 e LR S LR BE YA 2805
B TR UE BB AN ER, S ], pes
THRV R, PR BT RO T, B i
TR, B T O ZUEER, St E TR

EEE N 4% (1993—) , B, MEHRL, TBHRLH AAHEERMBITLSL 4,
BIEE: MUK (1963—) , %, #it, T BHRAF AL CAD/CAE 5 sbidtat#m TH K,



Bok HS5H

FIBAE AU R R B T2 BB 5 S 5 161

DAL i

A BRICHLAE 22 i B 58 BB 1 IOE T2 A 3%
F-Bt, ENAh2 8 M AR BESS R B e OB 2547 TR
AT SO A T AT e R K B A PR T
AL, Ao BCEAR AP 1) T ik 4 8 e 235 10 o) A A AR B o
FE R B 2 AR A B, E— P e T R TR L L
TE 9 B LA K 19 ] 6 T A0) s A o 2 6 1SS e A v 2
WA, f il SRR UE T 07 SR A AT

1 ITERE

TR M Fe-1.9Ni-0.5Mo-0.6C, JF A i
TR RS -bedh, #BEN 6.8 glem®, HIXFH
BER 90% 2547 o A T HE SR, 1R 8 1SRRI
SRR A, TER R - 2545 30 1 ) R Y S A
b, HET—RRIE .

ST B AR SR A AME R WL 1, AR
SN @37.8 mm, WNIEHN @26.8 mm, =N 8.4 mm, fx
KEEJEH 5.5 mm. T Fil B AE P B B i
TR RN AR /N, 255 B 2R R, R A Jo i AN AR
M, B

vd =V,d, (1)

Kr: V, d WBRBAIRTRFEE; V), doh
T B BR A AR FURN 2% 2

— JBER L 5 TR BE AR 6.2~6.6 g/em’ ) [
LG T B B 400 s AR G 4% B2 I 0.8, T LA 2 i il B
W RS LK 2, BR8N 29.2%, 5 BISHIX
Bk 0.97,

B 378 _
26.8
|
! AR
\ 16 | R
D !  /
|
@30

BT AT R R

Fig.1 Forging drawing of valve seat
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Fig.2 Preform blank drawing of valve seat
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Fig.3 FM model of the powder forging of valve seat
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Fig.7 Relationship between forging force and relative density
at different forging temperature
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