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Effect and Measurement of Residual Stresses
due to Circular Patch Welding
Ham, won-kuk
School of Transportation System Engineering
<Abstract>

This experimental study has been carried out in order to measure the magnitude of
residual stresses and to analyse the effect of residual stresses on the vicinity of weld line
according to CO: welding. The result of this study can be summarized as belows :
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1) Residual stresses of axial and circumferential direction increase in accordance with
the increment of plate thickness and decrement of diameter of circular patch.

2) The value of residual stress on the vicinity of weld line is higher than the value of
any other point

3) In order to avoid the crack, keep the weld sequence and initial slightly curvature of
inner cover plate.
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SYTZEY 2784 AU FFRLAL AEY oy YT WFEY FEE
zAB ey | 2A §7 A] o Rl e 8RS BFHSHY BT 4yt

I 378 g5 ol& HERE A AA urg3ldol it

o] RuNEe MEd #HX(Circular Patch)$Hoz A FHFSHY W3tE Circular
Patch Plate®} w7 Z7|st #o FAE 2stdAs £330 AFUTa & W
go8e Axsxn AT Aotk o Ao =AHLE £ IFIHo Hust He
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548 34 ol&
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2

B 2xudd s gta T bdy &3 ZHYo] glon oriNE Wy &Y
i ztHsx A E3 Blind-hole Drilling MethodE ©] &3tz gt} Hole
Drilling 71 Mather’t #%2 A3l e Bush®t Kromer?t Hole Drilling 714 2.8
AFLAL T AT £ e FAE NEATE. £ AP E Blind-hole Drilling
Method & ©| &3t o}
Argo] Adal UE T B4 R FL 7HE £& 9, 7 FAHAA RTHF €99
o

A A PAA olgHE W= 7] R WL ITF FEYS o), FHE HIES

e, €08 7% @ W, ol Hoz mdUG
£,=— 0, 12—;;”[ 71’2 - 34 cos2a+( 1_*_0)—7 cos2a) (1a)
€g=— 0, 1220[ 71'2 + 34 cos2a—( 1_}_0)—_ cos2a] (1b)
Y= 2‘2( 34 - 32 sin2e )
E,— €p=— O 1+U( 22 - 64 + 42 cos2a) (1d)
r r r

- 144 -



Age A $3o2 A% FIY 247 A4

o] 7] A €, 49 F PollA ojdd WAL RIS
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r= R,/ Ry
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2l (la), (1b), (1c)E ¥y ez Yeuid s 2o
€,= 0,(A+ Bcos2a)
e4= 0,(—A+ Ccos2a)

(2)

4714 A, B, Cx tgd 2o
%

(2a)
— 1+u 4 1 __3
B=-— [(1+u) L3 (2b)
— 1+u 1 3
c=-LEe - (41 + =) 20)

01, Oy & 2% AFgYo] AL of, AW HI=ot JAWY WgEst 23 w7
Ry9 7L &30e o, A PolA o]gd ¥y E()2 4 Qo2 7 + U
e= 0,(A+ Bcos2a)+ o3[ A+ Beos2(a+ 90 °)]
=0

3

3. 35858 ALY
3149 As
A Zq A Fdo] 7153 KS 7F3 SS41 @427 (erA%E 0.0870.12%0 W) 2, g8
T 265~343 N/ mm’o 2 Straing ZA ok AHSE Az WYL g 2o

(1) 289 38 =4

48 C Mn Si P S Al

(Wt%) 0.075~0.12{0.45~0.52 | 0.008~0.013 |0.010~0.018{0.010~0.015(0.015~0.030
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(2) Ao 7144 442

Tensile strength Yield strength Rupture strain
(N mm?®) ( N/ mm?) (%)
382~432 265~343 36~43

32 299 $3d=3d

(1) A48

A ¥ AH8¥ Circular Patch Plated] 28L& 271x £75& 449 EA4L &3 2o

A- group : A7t 6mmQ #FH<] Circular Patch Weldingell ¥t a3 Hd w3k
AH5LHY AY|E =AY 7Y €A o] 150mm, 200mm, 250mm, 300mm ¢!
A1

B-group : F+¥ %7 o] 150mm, 200mm, 250mm, 300mm<! F7 9mme] AlH

(2) $3=4
He3 AL Table 13 gon, 2SI AojAY FFHAXE Fig. 6, 7% 2o

Table 1. Welding conditions for models
DERDIN EQEREN RS DTN R

Model W) _(A) Krem | o | EHER
A150-1 20 150 44 37
A150-2 20 150 44 37
B150-1 22 180 53 37
B150-2 22 180 53 37
A200-1 20 150 4.4 37
A200-2 20 150 44 37
B200-1 22 180 53 37 S5 we}
B200-2 22 180 53 37 qam 97
A250-1 20 150 4.4 37 PP %7;5‘
A250-2 20 150 44 37 ~
B250-1 22 180 53 37
B250-2 22 180 5.3 37
A300-1 20 150 44 37
A300-2 20 150 44 37
B300-1 22 180 53 37
B300-2 22 180 53 37
<notes> Q=7 60/V ,;net heat input(XJ/cm)

v

7 . thermal effiency
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I : Ampare
V : voltage

Mg #Ax 3oz Y IFLHY FAH} Y

v : welding speed(cm/min)

CO, gas flow rate :

wire dia : 0.9 ¢

12 £ /min

Table. 2 A150,200 B150,200 A€ X788 327

Gage | 08¢ | A150 | Bi1so | A200 | B2oo | Gage
N position position
0. R
(mm) o o o o (M)
8.1 153 712 9.8
A 0 0
4,65 6.4 482 72
B 40 9.56 165 865 12.78 65
6.87 9.5 5.76 8.2
C 70 13.53 19.8 10.65 15.7 %5
897 14.3 6.64 8.77
b 80 13.19 19.7 6.4 10.76 105
8.14 14.8 523 6.8
E ) 110 4.26 134 3.27 5.7 135
3.13 74 4.2 512
F 150 -25 6.2 1.23 -1.25 200
1.35 26 3.3 1.27
() E=2.1x 10*kg/ mm?*
A5e8 o: kgl mm?

hoop/axial

Table. 3 A250, 300 B250, 300 A|H ¢ #HF&d ZAHH

Gage | G28¢ | A250 | B250 | A300 | B30 | Gage
position position
No.
(mm) o o o o (mm)
A 0 385 6.67 0.48 1.89 0
3.78 558 0.44 1.25
B %0 4.47 6.57 0.78 3.08 115
412 585 0.84 2.19
C 120 6.39 11.3 1.76 5.57 145
4.45 6.46 1.54 2.84
D 130 6.48 11.57 1.79 5.38 155
447 6.89 1.43 1.84
E 160 1.45 1.13 0.22 1.06 185
1.22 2.46 051 0.81
F %0 0.98 116 -0.13 -1.04 300
057 1.11 0.12 0.14




6 gas

) E=2.1x 10 *kg/ mm?

A58Y o kgl mm?
hoop/axial

33 27399 4

(1) 483X 74
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Drilling Milling Guide?} W8 E A4 Z System-40008 A3t Fig. 6, 73 o]
Fel 2EHQ AANE AAHE HXo FH3d,
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(2) Strain®] &3

7] ModelolX] & FA9 TP 73 9 ¥l BE JFSHY A ZA}s}
o] X7t EAste FAE ¢ ok Table 104 B £ 2= A3} o] &4 gdH
o] Wgte ¥ Fod wet dAEA A 2EHA AlA Y BF HXE AlHe AR
Aol A AFLH g, ) VWAF W o, )22 Fig. 6, 73 o] Table 2, 39 Gage
position 7t o g Riaslod =A%}

(3) F7839 F4

Strain gage®] ¥-3 X9 IF3He FH g HdAh AH A-groups} B-group
o 2& A9 AFSY g Table. 2 281 Table. 301 A dtgch Table. 29 zex
Table. 3& ZAZ 3t CO, Aoz A% HALFH HAH B3Iy S wgzxdes ¢ 5
LAk

b
th
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3
Hu
ole
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4. ZHSY F3 24299 nF
74 6mm B 9mm B9 Circular Patche] X&) W& ZAFL¥e BaFs =33
Z& Table 2, 3o Azlg AL, o]& Z=AF Ao Fig 1(a)(b), 2(a), (b), 3(a), (b) 4(a),
(b) olth. A7 F FAY FAHFJES EMsd b3 2.

A-group : 6mm FAE 7R E #F %9 Circular Patch WeldingoliAl £3 doz®2g H
AAFE BF Y ZZ o] oA Circular Patch?] A &o] ARAFE 244
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Fig. 5 Effect of patch dia. on residual stresses
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