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A Study oun Heat Treatment of Friction Welded Engine
Valve Materials SCr4-SUH31 & SCr4-SUH3

by
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This study deals with the experimental results of not only the friction weld joints and
treir mechanical properties but a}lso the optimum heat treatment in order to obtain the
better welding character, eliminating the latent stress and the hardness peak which appears-
at the weld zones of heat resisting steel (SUH31,SUH3) and low alloyed steel(SCr4) fric-
tion welds, while joining them under the selected optimum friction welding condition,

The results obtained by the experiments and consideraiton are as follows:

' 1) It was proved quite reasonable that the welding condition of speed=3,000rpm, heating’
pressure p, =8kg/mm?, upsetting pressure p,=20 kg/mm?, heaﬁng tims #,=2 sec upsettin-
gtime #2=2,5 sec was selected as the optimum welding condition from the former study!'!>
of SUH3-SUH31 friction weld, and also the former and this study agreed substantially
with each other in the friction welding charateristics,

2) It was also proved quite satisfactory that the optimum heat treatment contition of the
friction welded valve materials SCr4-SUH31 & SCr4-SUH3 is selected 600°C x 30 min. ,
room air cooling to eliminate the latent stress and the hardness peak at weld zones,

3) It is advisable that to take hardening and tempering of the weld materials before
welding and then weld them and heat treat 600°C is better for improving weld
strength, in order to eliminate the decarburizing phenomenon which appears at weld
interface when the heat resisting steel and the low alloyed steel joints take hardening
and solution heat treatment after friction welded.

EEAD 4 Jod, oudd] EmiuEfd et

1. ¥ & A o RS B2E A8 4 ALe FAY A
Aelth, o3 K%k REHES Valve 2452

M, B2f3 diesel engine ¥ EBhHE engine®]  SEIA & EEEEAELLY 9 BEERGESSS
P Valved] head#fifr-& fit@hth - WALt - 0o fk3xm, BRCIA L flash butthiis 2 B
EERES A ERE:, 850°c8] MEAAE KR KT ow, EERMEEe] flash
Z MEEE WY 4 Q& Rl Ser slel,  butt MiEEEC) BEEE ¥ AEMEIA %
stem#f - T EEEEMESCl BoF engin®] TR S  SshAINI0, EEEEMEEES Hifiiy @A B

—_— 2 —_



R s, BRBBRENG BRE ¥ BEEEY
HE U BUEESS] BRI Ak oldl EE
B 19745, UETHRIREA K3 8 28K
9 mEEAEd BRI W, A4, TEES B
e B BEEREERE BE ¥ SFEEE
B ool K HAA = RBEESEEGE
TolA EEgEd ValveRY SMBTEMES
oFA =9t

19654 Val'ter et al. & B&EHA EESE
perlitic steels}o] JMEEEMAEEA BgEsEEst #
BEEEF BEe A=stgm, Vil et al &
A BREHEY LRRERERGES BEBEE
g RESTS B et B—& BREe EHe] I
= BEME 293, 19664E Scott et al'v& Al
Fef &3t stainless, MBS EE@AEIA  600°C
BERE A9 SBEN RBE shdz, 19684
Vernik et al,'»& F Cr-Nigge] EEEEEA
PR A ALY AERLES A3 BEES

& Copper-Stainlessifie] A 8 BiEHE

EEE ety 3, 197248 Moeore!”:=  Udimet
700 TD-Nickled] {EthEEBEMT7}T 760~0580°C

A A el 22 BEE AT EEEH.
vk valve 5 SCra-SUH3T @ SCr4-SUH3
o REEEE Y BREREY HY HER
£E BAIA ol Sotws] YET

K PEAA L, SEEEEFIA BREEL
valvefi$i SCr4-SUH315} SCr4-SUH319] ##E
2ol FAESHe BRHES Y, hardeninge]
el £71 BEY peakE AAS R, WEE K
BEES WET + QE HEEEd BT FE
7¢ BIEEEER, 397 BT micro-vickersif.

ERBEEE ot T aeh
2. &% HiE
2-1. ®BA

BE BEagd s, 19714 Willingham et al, ' H R Valvettgse] M= Hal #K
Table 1. Chemical Composition
Materials c Si Mn P j S § Cr Ni Mo j W ! Others
SCrd 0.38~ 10,15~ [0.60~ -~ —{0. 96~ - — | —
0.43  0.35)  0.80 1.20 ‘
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0.44  2.50 6.00] 15.00 3.0C
SUH3 0.35~ [1.80~ | <C0.60] <C0.030] <0.030[10, oo~ —10. 70~ —| Cu<0.30
0.45]  2.50 l 2.99 1.3
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(b) Tension test Specimen
Fig. 1. Dimention of test specimen.
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Table 3. Friction Welding Conditions & heat treatments,
Joint Welping Condition Heat treatment
Heating U . . . L

. pset Press, [Heating time| Upset time .
materials Speed rpm ;I r(?(ss'/mmz) P, (kg/mm?){ 2, (sec) &2 (sec) after Welding
SCr4-SUH31 3,000 8 20, 2 2.5 600°CX30min., A.C,
SCi14-SUH3 3,000 8 20 2 2.5 600°CX30min,, A,C,
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Fig.2. Hardness distribution near the weld
interface of friction welded SCr4-SUH31,
Weld Condition: p1=8kg/mm?,
D.=20kg/mm?, ¢ ;=2sec, #,=2. 5sec.



Table 4.

Results of tension test (heat treatment 600°CX30min., A, C.)

‘I'ensile strength | l'ensile strength " .
Joint materials | before heat treat,| after heat treat Amou?;nc;rf)Up set Remarks
(kg/mm?) (kg/mm?)
74 59 5.4 Fractured at parent
75 60 5.5
SCr4~SUH31 72 57 5.7 SCr4 anly after
72 59 5.8
74 60 5.4 heat treated.
74 59 5.4 Fractured at Parent
76 61 5.6
SCr4-SUHS3 75 60 5.6 SCr4 after
74 59 5.4
74 58 5.7 heat treated,
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Fig. 3. Hardness distribution near the weld
interface of friction welded SCr4-SUH31.
Weld condition:p,=8kg/mm?, #,=20kg/
mm?, #=2sec, {,=2,5sec.

Weld zone of Scr4-SUH31, x200.
(A) AS welded

Fig. 4. Micro-structure of friction welded SCr4-SUH31. Etching: HNO3 10cc,
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Weld zone of SCr4-SUH31, x200.
(B) Heat treated (600Cx30min, A.C,)

Hel 30ce, Glycerol

30cc. Weld condition:p,=8kg/mm2, p,=20Kkg/mm?, f=2sec, I,=2,5sec.
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Weld zone of SCr4-SUH3, x200.
(A) AS welded

Weld zone of SCr4-SUH3, x200.
(B) Heat treated (600cx30min, A,C.)

¥ig.5. Micro-structure of friction welded SCr4-SUH31. Etching: HNO3 10ce, Hel 30cc, Glycerol 30¢cc,
’ Weld condition: p,=8kg/mm?, p,=20kg/mm? £ =2sec, #,=2, 5sec,
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