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Welding Technology Optimization and Capability Analysis of
Honeycomb Panel Heat Exchanger
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Abstract; To improve the mechanical strength of the honeycomb panel heat exchanger and ameliorate the
limit of swell-crush forming, the main factors which affecting the welding limit cohesion and limit strength
of stamping rupture were optimized. These factors included the welding shape, welding power, welding
speed, welding distance, and welding arrangement. The single factor experiment and multi factors
experiment for welding sheet mechanical strength were carried out with digital controlled laser welder,
pulling test rig, hydraulic pressure pump and other apparatuses. The results of the single factor
experiment showed that the sheet limit mechanical strength of spiral welding spot was the largest. With
the increase of welding power and welding speed, the limit mechanical strength of spiral welding spot first
increased then decreased. The limit strength of stamping rupture of equilateral triangle arranged welding
spot was relatively good. With the increase of welding distance, the strength decreased rapidly. The
result of orthogonal experiment showed that; with the spiral welding spot and equilateral triangle arranged
welding spot, the maximum limit strength of stamping rupture reached 8. 6 MPa which was improved by
7.5% compared with current welding technology when the welding distance was 50 mm, welding power
was 2.2 kW, and welding speed was 2. 5 m/min.
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Fig.1 Schematic structure diagram of honeycomb

plate heat exchanger
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Fig.2 Sheet metal in experiment
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Fig.3 Laser welding test plot
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Fig.4 Pretreatment of mechanical strength of welding spot
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Fig.6  Test of plates cohesion force after welding
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Tab.1 Test values of weld bond strength for two

plates by different welding powers kN
JRHE R/ SISV 2N
kW FIE AR 51 ST 5 C AR 5L
1.6 43.81 49.55 10. 13
1.7 45.88 53.95 19.36
1.8 47.21 57.29 21.82
1.9 48.33 58.58 28.30
2.0 49. 66 59. 86 21.67
2.1 53.70 57.69 31.24
2.2 43.52 54.69 33.54
2.3 24.44 47.97 37.18
2.4 23.49 44.17 17.32
2.5 21.96 41.20 14. 46
2.6 15.29 36. 09 11.92
2.7 14.87 26. 16 10. 13
2.8 14. 11 24.47 9.43
2.9 13.89 24.00 7.76

3.0 13.51 14. 50 7.47
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Fig.9 Effect of welding power on plates mechanical

strength in three kinds of welding shape
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Tab.2 Test values of weld bond strength for two

plates by different welding speeds kN

S R/ 1S/ 2N

(m-min~") I AR BB KR A CIB AR
1.7 33.38 33. 60 20. 64
1.8 33.78 38. 49 21.59
1.9 35.59 40. 13 29.39
2.0 36. 54 42.56 30.58
2.1 37.00 43.93 31.46
2.2 37.09 45.00 34. 64
2.3 37.45 45.83 40. 42
2.4 40. 41 48.59 49.73
2.5 41.45 50. 30 41.62
2.6 31.59 46. 68 18. 89
2.7 29.71 43.26 12.03
2.8 16. 54 36.27 11.50
2.9 13.52 34.83 11.43
3.0 12.24 24.78 9.51
3.1 12. 19 21.45 8.56
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Fig. 10  Effect of welding speed on plates mechanical

strength in three kinds of weld shape
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Tab.3 Test values of fracture limit for sheet metal

forming with different welding distances  MPa
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Tab.5 Scheme and results of stamping formability

for orthogonal test of honeycomb plates

s RRHE T
Y A B c MPa
1 1 1 1 5.0
2 | 2 2 6.1
3 1 3 3 7.0
4 2 1 2 6.5
5 2 2 3 4.6
6 2 3 1 8.0
7 3 1 3 0.7
8 3 2 1 1.8
9 3 3 2 2.5
K, 18. 1 2.2 14.8
K, 19.1 12.5 15.1
K, 5.0 17.5 12.3
k, 6.0 4.1 4.9
K, 6.4 4.2 5.0
ks 1.7 5.8 4.1
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