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Abstract

A study on optimizing the friction welding of copper(C1100) to aluminium(A1050) for
developing the electrical sleeve was experimentally carried out and also on real - time
nondestructive evaluation of the friction weld quality(strength) was accomplished by acoustic
emission technique.

The results obtained are summarized as the following ;

1) The heating upset Ui(mm) or total upset U(mm) tends to increase according to the
increase of heating time ti(sec). The relations between U1 and t1 or U and t:1 are computed
as follows when n=2000 rpm, P1=4, P2=8 kgf/mm?, and t2=6 sec

U=1.6 **
U1=3.65 e

2) It was notified that the proper welding conditions by considering on both strength with
more than 100% joint efficiency and toughness are heating time of 1.5~ 2.25 sec under
n=2000 rpm, P1=4, P2=8 kgf/mm?, t2=6 sec.

3) It was confirmed that both AE total counts(N, counts) and the weld tensile strength(o,
kgf/mm’) of the welded joints increase as the increase of heating time, respectively, the
relations between N and t1, o and t1 are computed from data points by regression analysis

using the least square method as follows in case of the above proper condition ;

* Fabpaldistm g 2ol gt
¥k FE AR EAY
¥ %k Fabpadisty gy
* ko x PATH A

(326)



N=50108+23917(n t1)
0 =11.85+2.06(In t1)
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4) Both empirical and calcurated equations of relationship between o and N are very coinci-

dent with a high reliability, as the following in case of the above proper welding

condition ;
Calculated : c=0.00008 N+7.5

Empirical : g=8.17¢t00

5) It was confirmed that the real - time nondestructive weld strength evaluation for friction

welding of copper(C1100) to aluminium(A1050) could be possible by acoustic emission

technique.
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Table 1 Chemical composition of test materials(wt%)
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Materials Si Fe Cu Mn Mg Zn | W Al
C1100 99.92
A1050 0.25 0.4 0.05 0.05 0.05 0.05 003 | 99.12
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Table 2 Mechanical properties of base materials
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(a) Welding and AE test workpieces
(b) Tension test specimen of friction welded joint
and tensile absorption energy

Fig. 1 Spape and dimension of specimens

Table 3 Friction welding conditions
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Fig. 2 Relation between total upset and heating
time in friction welding of C1100 to A1050
Welding condition : n=2000 rpm, P1=4
kgf/mm?, t1=0.25~3 sec, P2=8 kgf/mm?, tz=
6 -8 sec
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tz2 =6sec:
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Ur=3.65 e (2)
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Fig. 3 Relation between heating time and tensile
strength for the welded joints of C1100 to
A1050
Welding condition : as in Table 3
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Heating Time, t)(sec)
Fig. 5 Total AE count versus heating time(t1), in
friction welding of C1100 to A1050 bars
Welding condition : as in Table 3
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Fig. 6 Empirical o vs. N in friction welding of
C1100 to A1050
Welding cond. : n=2000 rpm, P1=4, P2=8
kgt/mm?, t1=0.25 ~ 3 sec, t2=6, 8 sec

t2=8 sec :
0=5.23 g0 (10

Fig.63 4ol A & & dKol, Fig5dlM =&
3 ONZ=59700~69700 countsoll A 2] o~Z+&
12.5~13.5 kgf/mm?= 4] ©] & & 100%°] 4 <
738 Jepich

3-6 oiaEEFel Xzl AEO| 2AF
EXo| HAIZE Hotol| mst UF

b8 ZEo FAe AN HHE BF A
F A4 g e Qe A idBe o
EE}‘5‘

AEe) i3] #@%5e A%e FE Aol ohix
oha 3o S A7HE, bl 1% B4 o) 24
SEEES B PR RS ERE R

o vig g3 ¢ A7 105

15

Eq.9)
A

Tensile Strength, o(kgy/mm?

W m ® % % % m % »
Total AE Counts, N x 10°
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