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A Study on the Transient Temperature

Distribution for Spot Welds

Yong Bea, Cho

Abstract

A calculating method of transient temperature distribut-
ion due to spot welding of thin plates is studied in this pa-

per. Considering the contact stress between upper and lower
plate and temperature-~dependence of specific resistance and
elastic limit of base metal, the model of calorific density of
heat source was decided.

Using 2 dimensional polar coordinates system, the gover-

ning equation was developed and the solution was obtained as

following;
h ti Qe—b(t—r) hr2
- T Hhactiemy +1
nrcd Io 4ha(t-7) +1 € t dr +Ta
The obtained solut. .. has an integral form, so the appr-

oximate feormula was also developed as following;

_ h12
hH P EYYYS
T = e + Ta
Trcd dhat+1

The thermal cycles of various points were recorded using

C-A thermocouples during spot welding procedure for mild steel.
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1 mm thickness, and those results were compared

results of calculations presented in this paper.
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Fig.8 Attachment of Thermocouple

T
Chemical Composition

| We %) Material Properties
T
" Therma! Conductivity| Density | Spec, Calorie | Coefficient of He
milsilcle s ik ity pe ri o icient of Heat Transfer
; cal/em C/ sec gr AR cal/gr/C cal/cd/°C/ sec
i
0.54/0.22/0.190.02 [0.015Res. 0.1 7.8 0.15 0.0014
|

- 1

Table 2. Chemical Composition and Material Properties
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ALF=COEFK 0T ENT OF HEAQ RANSFER (i SEM%RD2 /S,

BLEM=COEY FTCTEMT OF  THER$1a1L CONDUCTIV I 1y (CnL/7CMsSEC,

OFAM=

=G

CTRIC We 16y (GRAM/CHxx )
CIFIC RHEM (CAL/GRAM/, )
DE'.L:THICFZNES‘S QF PLATE (CM)
DE=DIaMETEK UF BLECTRODE (CHMy
C=CALCRIF1C INTENSITY (CAL /S0
TO=WEL DIMG IME (GECH

F=01Ime ooiee)

RIS EANCE ey HUOTHE (TGN

GAMC=GAM*
H=ALAM/ GAaMC

R:z.*ALF/GHMC/DEL
RO=O.S*(DE+1.1*DEL)

H=3. 638B/RO /ey

TI=7T0

IFCT LT, 1oy T1l=1

DY=T1/20

TT=0,

TILHvt+H¢HiH/14.¢H%H*T+1.)

IFvy L6, 80.) G070 4
1TrFXP(-ll)/(Q.*H*A*T+1.>
T2=B*(T-TI)+H*R*R/(4.*H*A*(\w71)41.)
IF(TY LGT. BO.) 0TU &
TT=TT+EXP(~12)/(4.*H*R*(T~TI)+1.)
TAU=DT

DO 10 I=1,29

TlrQ.*H*A«(T-TAU>+1.
72=B*€T~TGU)+H*R*R/11

TH(T2 .61, 80.) GLTE 10
IRwEXF(~T2)/11

I=1/7

NENE

IF(r (1. o Fi=T1+a, »T3

IFCL LER. Ty TT=YT+2.*T3
Tal=TAU+DT

TY=TT%D1 /2
SPDTEM=H*F#71/BAMC/DEL/B.14!59+20.
RE TURN

END
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