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Welding direction
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Fig.1 Schematic diagram showing device of multi~ source welding system

1. Workpiece 2. Back bar 3. Clamping 4. Arc 5. Cooling jet
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Table 1 Parameters of welding

Welding current Arc voltage Welding speed Flow of water Distance between

No. of specimen Base metal arc & heat sink
I(A) u(v) V(m/h) F(ml/min) L(mm)
Al A2 50 10 12 / /
A3 A4 Mild 50 10 12 60 20
AS. A6 Steel 50 10 12 150 20
A7, A8 50 10 12 150 30
S1 55 10 10.8 ! /
S2 S518-8 55 10 10.8 150 15
S3 55 10 10.8 150 25
(T )
2.2 ﬁt#ﬁﬁﬂﬁﬂiﬂfiﬂqwi 700 T— a. Conventional welding
600

b. D.CLSND welding
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Fig.2 Comparison between two welding
DR, thermal cycles

B2 SEARBFFIEELE






12 P

A
R

16 %

24 REBERRINNKTE

HERGREEMNEHAREEIRERBIAABRKREZAIEN, FEARXFHY
BRARRL o) RBHNHAIETHE.

RBERABRE, AR EERY S REANBRREAFAHFTTRENUE S
. NBRERNB 6B 7HA, HFE 6 AREWAMGE 3 MARBERXMAFTHH M@K
RS54, B8 T H A3 MIRMETE 4 HARBEREGTRRRIRRE NI,

g,..(MPa)

B6 AREWAMREHBIRKNES T B7 ARRAGREARRKENSH AT
Fig6 Comparison between residual stress Fig.7 Comparison between residual stress
distributions in specimens of SS 1§-—8 distributions in specimens of mild steel

a. Conventional welding

0

. Conventional welding
b. D.C.LSND welding F=150ml/min L=15mm b. D.C.LSND welding F=60m!/min L=20mm
c. D.C.LSND welding F=150ml/min L=25mm

[¢]

. D.CLSND welding F=150ml/min L =20mm
d. D.CLSND welding F=150ml/min L =30mm
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New technique for dynamically controlled low stress non — distortion welding

Guan Qiao, Zhang Chongxian and Guo Delun

( Beijing Aeronautical Manufacturing Technology Research Institute)

Abstract A newly developed method for dynamic in process control of welding stress
and distortion of thin—walled structural elements is discussed in this paper.
The Dynamically Controlled Low Stress Non— Distortion (D.C.LSND) welding process
provides a tensile effect created by a local spot intensive cooling of just solidified weld
while it is still at the high temperature state. This localized tensile effect follow-
ing the welding heat source dynamically and quantitatively controls the formation of
incompatible compressive plastic strain and thermal stress during the welding process.
A new device of multi—source (heat source —heat sink) system have been developed.
Experiments show that good results of low residual stress levels and complete freedom
from distortion can be achieved. It promises a wide prospect for engineering
application of non—distortion welding for thin—walled structures.

Key words non—distortion welding; dynamic control of welding stress and distor-
tion; residual stress



