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Single crystal copper was connected using cold pressure welding and the influence of compression on the joint microstructure and properties
were studied in order to achieve effective connection and not lose the conductivity of single crystal high purity copper as possible. The results
showed that an effective joint could not be formed during the cold Pressure Welding joint connection of single crystal copper when the compression
was small. Only when the amount of compression reached a critical value, an effective joint could be formed. In the axial direction of joint, the
base material region and the deformation region still maintained a single crystal structure, but their grain orientations changed. With the increase
of deformation, the single crystal structure at the joint interface was destroyed and the fine recrystallized grains at the joint increased and then de-
creased. It consisted of a large number of fine grains with different orientations and a deformation band structure. The grain size at the interface
was gradually reduced, and the tensile strength of joint was increased and then slightly decreased. The cold pressure welding joints kept good
electrical conductivity.
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Fig.1 Cold pressure welding mold schematic
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Fig.2 EBSD scanning position diagram
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Fig.3 Macroscopic morphology of cold-welded joints (/=6 mm)
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Fig.4 Grain orientation of different scanning positions at the axial axis for
=6 mm: (a) base metal, (b) post-weld base material area, (c¢) post-weld
deformation zone, (d) connection interface
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Fig.5 Recrystallization grain distribution diagram at joint interface under
different compression: (a) /=5 mm, (b) [=6 mm, (¢) =7 mm, (d) =
8 mm

SIFTIAR LRI, SR 5 45 A 0 R 32 BB AR
T EE , A % 2 3 A FFA5 R I T AR 175 2 1 e A S (s
TR ) AR W R P TR T B AR K AR I
DA R SR S (L, T 3 e LT BELAS T A s B, ST
T S RBE 2RI | 7 53 T Ak 2 9 1R 1) 0 143 T8 194 O A B Bt
FEAFAEARRINIT R S, FEARTE ad A v |3 ol S s 1) 32 20
THE AR /Do iy L 30 8% 6 KA J3E A S A A 80T 1t
T BI85 P45 A DU RS ey 773K 650 JE 46 Ao 1) o AL, O B 2
FEAR I AR b 4 B BN B Y RS e BRI R © R A
28 I AL AT DA CRL AR W AT T4 Y L SRR X
SN R 2 b B AS Bl | AR I EFE 155 T, TE BB E 1Y
PREE IS, BhASTIES SRR Ak T AR T8 DX PN A AR, T 7E
A BT AL A5 SR BT 2 R 4 T AN, [ AR T XN A
it 3 o TR ROV A 5 R I K2 45° £, PRI REAS A
LT A HE LT 45°77 ) A= 4K, I o0k S 342 Sk A 00 HE i 31 o7
[N

&l 6 S AN[F] e i Sk e A AL AR Y EBSD Jin]
Bl YA RE (=5 mm I, SR B ] 2 A9 08 A8 4
Tk, R 432 S Ak S /D BB 2% S 0 A /N ROk AN AR
T D AT B A g B ) I — etk YR 1=6 mm
IF, e SR AL B 1/ 22 BIm) 2% S 1) AN o, RER 4 IX
Sl B ) — BB A Il . SRR =7 mm B
22 S A B ) 5 S ) A4S SRR R B R AP S 2 AR IR IX
W HA D rIE AR S, SRS 1= 8 mm B, i 4%
FHHAATY R R B/ R o5 4l BT v AR Sk
FEF AL (8 Ao ROT IR /N TSI XN 9 Ak RS

TN YRGB (1= 5 mm i) A8 FE S A B
A ROt B S AR | IR S T A5 A R B B4 A
B, FEAE R B A 4 T R 2 Y, R R A S 1 Sk B A AR
e, MRS RGN (1=6 mm BY) , AFTEFLE DL 2 545
F14) 4 e 1A T, ity A A J2 M B K e A A 0 K A

At SR RS i AR, 7 3 e SR T AR A% R TS 5
SC R S TN D A R B v s SR R €]
W, BEE RGP R (127 mm) |, KA i 5
Tt AR N A SR R R, AR TR DX AL
Btk

Bl 6 AlEEAit T3k A bR (a) 1=5 mm,(b) =6
mm,(c) [=7 mm (d) [=8 mm(@%ﬁﬂjﬂ%ﬁpﬂ)
Fig.6  Grain orientation at the joint interface under different compression;
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Fig.7 Grain size of single crystal copper cold-welded joint under different ¢
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Fig.8 Distribution of orientation difference of cold-welded joints with different deformation of single crystal copper: (a) /=5 mm, (b) [=6 mm, (c¢) [=

7 mm, (d) [=8 mm
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Table 1 conductivity and tensile strength of cold pressure welding joint
Material type Conductivity/ (MS/m)  Tensile strength/MPa
Single crystal copper 55.03 103.7
l=5 30.28 15.88
=6 54.61 59.89
=7 54.83 69.23
(=8 54.70 62.88
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