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Application of F.E.M to the Forming Process of
Valve-Spring Retainer
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Graduate Student, Department of Industrial Automation, Inha University
*Department of Industrial Automation, Inha University

ABSTRACT

A design methodology is applied for manufacturing the valve-spring
retainer component. The design criterion is the forging load within the
available press limit. Also, the final product should not have any geometrical
defect. The rigid-plastic FEM has been applied to simulate the conventional
five-stage manufacturing processes, which include mainly backward extrusion
and heading process. Simulations of one step process from selected stocks to
the final product shape are performed for a possibly better process than the
conventional one.

Key words : Process Design, Backward Extrusion, Heading,
Rigid-Plastic FEM, valve-spring retainer
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A BA FHA oA FTHOE ojFolx Jeorz AFAH WYeE FHS
Ae71E S old. AAZeE die FES M) At HEY 3F¥AA,
TRAAA, duAEH AASo] okF Faslt ayEg J2E AFMNEA =& A
raule FEAZ @bE Fola, HFAFY APWA & HAME AFALE
Hat7] o)Ao] KIFairYHo oF ABolHoE HAHFY /HF FAHY HA9H THE
e A3 ARFE 5 Yon, du dde HA, 7tF2Y, /HEAH F& A Hs8
A 5 Yopsend), FH Langedt Dude FUlA X EFEY 713 TAE AAse ¥
WMo AEged, o] WEe SAE BE A vin 1T 279 e
223 WE Aot o]AL Knowledge-based W2 .24 133 -4 o] AFEH o
gxAE & & Utk £ o FAHAAY d2AM Al-SenedVF L HE=XYFTHE
sEaryoz sl 4749 DA i HAHe P Z]*E T3
Kang!De 2& ZAL FF82yd A FUFH/NUE ol &3t I3 2ATE
So] gt 294 AYFAL A¢saad. 123 3L EFE AL A b
Zo )3 duddEe AAdME FFAAHS o] &3 MY F FWFHIY B
o] A}-& ¥ g TH2I3)4),

AZ AR EZ0 3} valve-spring retainer AHEAAZY W Ho) Bi=A] &
o7t BT o g 44t ofF B, WrAZHE WH A (valve stem)2Z2HEH o
Ha AgE 4AsA sy, E A (valve stem)d) Ztol= H¥E @t a2dn £
zZgo 9| RES BFEY ARA /KA F2, 229 3} 2FE F4 T
ua}x], W8 A (valve stem)o] E917bE valve-spring retainer®] 7hol= WA} X
Zgo] AY 4 Y& o] AT A JF FoEA ne § Holn

B AFoME 59AZ AR A 71E9 valve-spring retainerg 3431, ol
2 Evz 7E22AHY 58AE 1942 22U A2 THE AE}Y Hn

HER FRLENA

2A71E BAC #FairWe HLY v AuHd AP o gad
83 @ AW (elastic-plastic finite element method)®} 744 & 38 4% (rigid-plastic
finite element method)® % 7FA& FWslel A& 3ot vide] JF3 Zol F3
s WMo A stFME BAHPL FAY & glov HF Fo Ax Y
28 52 Yolry] YaAE BAA FIFLLHE AHEIIOME Aol
9] Valve-Spring Retainerd 43 Aol Me @A e o] 2AdHP A Hl
ANE F YL AEZ A3 gZol FH ALFHIY) WE AEH A
Eo]7] 93t F4aA FTALHE A THI,

A4 fRasyel AwEEy
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A5 BEZF9 3¢l valve-spring retainer= 1008 ZHE vHEojx:, 4

of AlEE AEY FFSHI HIESY #AHL B5F 2D,
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Fig.13 2ol Hgol AE 056(in), Aol 0.75(in)9) W LoE FEAH oL, o
Z719 "oz Aol HAE7] HelMe Lol Bo] =& W APzl H
3t Qa9 a7|E AEF 0.75(n), Z°] 056(in)e.2 viRojFH HIGHES &Y
2= glo}, Aol gl ATL AAFoZ AR + U 2, QA3 FAHFI 5
A2 2 He £33, A7o] Bo] AaFHW ooz WA AEY ¥
o] Wt Tl FAY 3vAdME EAY FEL A7V vl ogxn, 49 4
GAANME HoAE sfof st oA olF B ALES 8T ¥ ofY, AF
o 2¥E dod £ Ao

Fig. 29} zto] ®ele] @3 +H S 14171»} ANEA YgUE FHolZE & F
Qo aed, Y1Ee] Wi ol AFFAH FADACA Alzte] weol dasdta, A
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ST Zo YUY @3 RS B £ Aok FARORE Y 7 V1€ ¥y
ozE g, AEE NEZE FAHogE 2oleg F¥Y uHl§o HA B, F
ol ok w3 y|ERT W NdE AFer) wj$ fo a3, &9 W
Ae ooz A Wae dol Boy o FAHoZ A HY HAEe A&
o ¥ A9 A Bd

Fig. 3& 71234 59A4% A 349 9445 degdd 27 2d& o
tholo] SeEm, 43 EE3A AW tolg AdEHAS e AYolth WY
Wy PR Z5E Aexn, § dole 4R REAA HuWd gl YEhdh.
o #=x38tFS 0.36(tonf)o HFAALYE 1.07(mm)elth. HAutH oz HAAEFS I
AAC S v BAZ FHEE & F Ak
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Fig. 48 % ¥ 239 34245 vebddh R 339 9 delst ANA D
olgiciolz we ot 2¥A W GRuEE Y F ol dF TAHAM @3
717} 4ok wdge W @A nAnAE e e Z4E dsa, ol A
WAsieg |y 2xx 33 giAHolch A #XEF L2 155(tonf)oli, FFAY=
5.48(mm)elt}. ©] 12401]/‘15 #x3F FHALS vHBALE & F AT A7)
A Fo8 AL ASL 2464(mm)dll RFolok gt 2R ohF dAAM siThold
= 7)7] o Fo *ﬂEia‘Ol A A, et o ARt W Az Wge] AsA
doju} Fdol dolid & Ax Aed Aol F HA dent

Fig. 5= A ¥4 349 4235 Jepdch Qe fFo] A% & do2
A0 doluk, 9t ¥ @2 dojrt W FE ot Afsle ohe o B o}
Uzt g@xsze AA FHF ol FAHAAM Huyt Zdd Hd AAH}F2
953.38(tonf) ol AA A E 86(mm)olth. AXFFL Aoz dHsA F7st
3, 10(tonf)eldtelch 28, WHE ©Fxol7] Wi £ FEAME HAZFT | of
z ANatA 2488 & & Utk WwEe Avrors mad dol wou, Wyl A
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& = molﬂ} o] gAldME 71 E9Y g7FHE 34.04(mm)ol} %3
3, EWA <2 WAL 2032(mm)E LFoof o,

Fig. 6& vl Ax ¥4 H4AH#E HoAFn Ut o] FHAME HoJHd L& 3
dA 7hed &9 38 249(mm)Z2 RFI 7o EMIAE ¢ dsiA wE=EE F
dg ok 28 WA 99(mm)7t HA HojAE @k H¥Fo] JHF AE XL 9
& 3e9 EHEI oA dojutth. & W HojiYde T F Qe FANERE B2

Fig. 72 olx9 339 42435 B33 Utk oA AF e 7
o] Az} F 1 valve-spring retainer®] AA Eo]& 146(mm)E %&Eoh Hd #H
X)3ZEL 107.89(tonf)el 2, A AZYE 743(mm)olt}. o] FAHL A WA FAAY o}
7R 2 Ay Txoj7] W PR £ FRAAMN A Fi3tx, 2 Ade
A9 A3, AXFFE FAo. ¥PL A DA ¥IxIY, 9F Ay ZAER
oA F8 HYo] dojF s & F Utk

4, FFA A

Fig. 8% o] %7] WAL go]ZE AHEstAY olY™, Bl E52 7HE& Wl
Fol, 2d7 2L WPezE F FHA AXE I Rdd. HSde AWY dolg
gt oy, AfH Aol A £ AL 7heAol Ao AsH Zo] dHF o
o] AH&3ATH F8 WF L tho] BAMIRENM doin, WH| F HE X
& dHo] tholg B &Fvte YFA AN douy. a2 o] yF 3Py ¥
BollA Ade] dojyt W] YA ottt Hoh HAsF 2 106.48(tonf)o] 1, 3y
AAEE 459(mm)elt}t. dF-¥F JHE Bl A Hde A9 73 ddol A
FEA FFL AR ARES AUMEE 9 dolg HA Ho dFol 7FdFF
Hog F7/Hgth 1223 BHY =23E de B 9Fo A folg o FF
S 3t 2od dxHY 5ol F/sh, ¥ teld F A &2 AUsiEAM gL
Zoz dolRt a8 B P £ FEAAM FFo] & Fog2 FU8AT

Fig. 9 to] =9 A R EL JHoz nHFo AEHo|AL 3 & A3
£ ez g F8 H¥e d 29y Zo] BEMIERER to] g&Adddy 4
A dolgtoy, to] Wiele Aol dojuA] oA Yol FHA oyt FH
o W 3FL 10889(tonf)ol, FAH AL 4.85(mm)olth dFF-PAF FAHL w4
A% Hole WYY WA Fdo] ARFEA K5 3o dF) HE ZToz I3
A F7ha9ou, AF-S AUARE § toleh FA Hol dFol & oz BH7L
A FAstRck. 28y, ool WEo] RS Wl HindH dFo] w o]FE Fof
Edd. 28a g EF FEAA dFo] & Fo2 gA FsHH
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Fig. 1 Production of a valve-spring retainer in five operations
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Fig. 2 A possible one-step forging process.
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Fig. 5 Deformation patterns and load-stroke relationships
for third step operation.
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Fig. 7 Deformation patterns and load-stroke relationships
for the final step operation.
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Fig. 8 Deformation patterns and load-stroke relationships for one-step
forging process(slanting surface).
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