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Abstract

The heat exchange core of the printed circuit heat exchanger (PCHE) is formed by vacuum dif-
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fusion bonding after the heat exchange plates are stacked, and the surface roughness is one of
the key factors that affect the diffusion bonding performance of the heat exchange core. In this
paper, the 316L material is taken as the test object to carry out the experimental analysis and
research, and the emphasis is put on the influence of the plate surface roughness on the diffu-
sion bonding performance of the heat exchanger core. The influence of 316L plate surface
roughness on diffusion bonding is described from the aspects of tensile strength and joint mi-
crostructure. The results show that the performance of diffusion bonding is improved gradual-
ly with the decrease of plate surface roughness. Only when the 316L plate surface roughness is
less than 0.1, the performance of the heat exchange core can meet the requirements of the
PCHE.
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Table 1. Chemical composition of 316L stainless steel materials (mass fraction, %)

% 1. 316L AERMRINEER S (RESH, %)

JLER C Si Mn S P N Cr Ni Mo
FrdEZEsR  0.030 0.75 2.00 0.020 0.035 0.10 16.00~18.00  10.0~14.00  2.00~3.00
LSz 0.021 0500 1.14 <0.0050 0.027 0.034 16.94 10.15 2.06

Table 2. Mechanical properties of 316L stainless alloy
= 2. 316L BRI RIE S1F 1 RE

F12E R AR LB AE 8 Ry /MPa PP Ry/MPa S (K2 A/% fiff £ {5 HBW
FrofEEsR >210 >490 >40 <217
EALEN 321.0 625 73.75 176.33
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NHERR A T2 mad SRl s R, BRI K 3161 AR AT 1R Bk, Kt 316L A
BEANARRA 22K D) TR 30 mm x 50 mm x 50 mm (IR 3R, R A R 5 AT 3 BOR E — TH
BEAT AR IR I CAC R, BRI 1 R, Il AREE 58 s E DI EAR R R RE L,
T A RS L -

Figure 1. Diagrammatic of diffusion bonded samples
1. R R ERE
P BUE — BB SRR R T AT T BE AP0 G AR . T BIF T AR 2 TR X B A e A 2
AR POEAR T HUR I 5, PREAEARIER TR BT, AT RIS FEXT 3161 A4 K} E Al HL B A
A HUE B R R . RIS S IRIE T 5 4FE, 5 AR IR TH R RS A 7 o -
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R R RS B X — N &, HA M T ZESE KM, SRR T 805 316L NEFME
TIPTS5 35T, AR R0 PR B e AR B I, TR AL B PR P AN 2 THI TR Th R AT 36T, 280 58 5
ERT RPN HAT BT R BUR AL, BESHS DRSSO E . a5 B )
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Table 3. Mechanical properties of 316L diffusion bonding joints at different roughness
2 3. TRIRMEAEREE T 316L NN BUSIEE LN 1 a

A E R Pihri A MPa JE MR E MPa K 2% W48 %%
DB1 134.2 421 6.5 11.0
DB2 291.6 97.3 13.6 21.4
DB3 319.4 136.7 28.7 34.6
DB4 468.0 188.5 429 52.7
DB5 509.5 2185 62.5 67.0
DB6 568.0 278.0 67.2 84.5
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Figure 2. The effects of roughness on mechanical propertles of the 316L joints
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Figure 3. Fracture characteristics of 316L stainless steel specimen under tensile test at room
temperature
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Figure 4. Grain structures in diffusion bonded of 316L stainless steel joint
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Figure 5. Grain structures in diffusion bonded of 316L stainless steel joint
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