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Effects of Drawing Parameters on Mechanical Properties in High Frequency Induction
Welded Tubes of BAS111 Alloy for Heat-exchangers
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Abstract

The aim of this study is to investigate the optimum drawing parameter for BAS111 welded tubes. The BASI1I]
aluminium alloy tubes with 25.4mm in external diameter and 1.5mm in thickness for heat-exchangers were
manufactured by high frequency induction welding with the V shaped convergence angle 6.8° and power input 50kW.

With increasing the reduction of area (1.6, 5.8, 11.5, 14.2, 18.5, 22.5%) by drawing, tensile strength was increased
and elongation was decreased. With increasing the reduction of area by drawing, hardness in weld metal increased
rapidly, while that of base metal increased slowly. In the specimen with the outer diameter smaller than 22mm,
hardness of weld metal was higher than that of base metal. The optimum drawing parameter of area reduction was

estimated about 15% because of the work hardening of welds.
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Table 1 Mechanical properties of test material

Tensile properties .
o~ Vel Vickers
ensre e Elongation| hardness
strength | strength (%) (Hv)
(MPa) (MPa) §
147 134 9.6 50.4

Table 2 Chemical composition(wt.%) of test material

Alloy | Si | Fe { Cu | Mn { Mg | Zn | Ti
A4343 1 7.3 10.2910.01]0.04]0.01| 1.1 |0.01
A3003 | 0.1 | 0.4 |0.07| 1.2 |0.01| 0.0 {0.01

FEE 947 25.4mm, 74 1.5mm= $73¥] t/D =
0.06°131ct.

22 EYFEe Mz=n

Fig. 19 3F9{E43 BAEE Yeth FHY
AZAANE Fet E 2AE #1~479 T, A2 &
"= Td, A Jll= (SG) E fEtEEY, &F
Z2(8Q) &, Ul - JAv= AAE 3 Ay B2 AT
of 3ot AFFHAFIYFA= THEH 95kW, LR
Fo¢ 400kHz, $84EE 80m/min°llth. 57}
g3, 4FCA HZelE Fote] A, wiA|o] #
& nFIAF =dRde A ZY4(flash) 7t €
o)A HFH A 7MQEE0] HHo| He UL F
319, 71EZRA ol FEZ(vee angle) ax
6.8° vt HAFA dEzAL ZIYPEAHG  VekV),
FHEAF p(A) B 2=HF [e(A)E Y389 1
A8 P=Ve(lp-Ig) =50KNE EFTo 2 Y. 7=
A0Z2E 2F2 E(SQ) MY girth reductions =
Asld ¢ 2.0mm7t H=F )

POINT Of  WELDED
WELDING  SEAM

Schematics of high frequency induction
welding process used in producing aluminium
tube

Fig. 1
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Fig. 2 Typical cross-sections of flattening test
specimens
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Fig. 3 Shape of a tensile specimen
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Fig. 4 Microstructures of welds
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Fig. 7& 97 25.4mm¢ BAS111%+% FEHE 9
A 20mmz  Ed FedM H=0.45D(a) %
H=0.15D(b)2 #3A1E 3t F d¥S Jehd 3o
th. H=0.45D9] w336l S33e ddeYPL
UehA] ggkou H=0.15D9] AddAE FBe U
Zd 2RARE ule} 0.5mm FEQ Fgo] WAt

33 7|1AY &4

Fig. 8& 97 25.4mm¢ &AFHE Z7 97
25, 24, 23, 22, 21, 20mm= {1¥3ld FEA e
ANRHEE 249 W APANE F AHE Yehd
Aolt}d, QAT E Qs A &L 97 25.4mme]
AFod <k 150MPaclRer, €7 20mme 3F

(a) (b)

Fig. 7 Typical cross-sections of flattening test
specimens, $=20mm, t=1.5mm. (a) H=
0.45D, (b) H=0.15D
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Fig. 8 Variation of strength and elongation in
tubes with tube diameter
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Fig. 9 Hardness distribution along the weld line
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Fig. 10 Hardness distribution in base metal
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Fig. 11 Hardness distribution across the welds
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Fig. 12 Cross section of weld bead in BAS111 alloy
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Fig. 13 Microstructures of BAS111 alloy. (A)cross-
section of welds, (B)weld metal and HAZ
in A3003 alloy, (C)base metal in A3003

alloy

Fig. 14 Fracture shape of tensile test specimens
®=20, 22, 23, 24, 25.4mm, t=1.5mm)
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