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Fig. 1 Appearance of the forge-welding specimens
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Fig. 2 Tensile strength versus (a) preheat temperature, (b)
thickness of Ti sheet and (c) pressure holding time
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Fig. 3 Optical micrographs of the cross section and its

3-dimensional (3D) images of the forge-welding interface
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Fig. 4 Tensile-shear load versus (a) insertion
length and (b) holding time

LWZ EZHOLMNT LT, RUFARE 4 mm KED
PRFFIFR] 90 FIZIUWNT, SRS IR AMMTELT 6,905 N
(28 L7=(Fig. 5), AEEOTRIE, #5AISRC X DS
EIXERY . ZOMTIRN D, MR & LT
S A A U OB B D 7o DRI & 72 5 (0 L il
[ELAE 15 mm (238 0T HFHY 5 [9RE AUWrR & 13 39.1 MPa, —
X DEHEES CIIBAEOTRED EIR & 72 0 A Mg S 1%
20 MPa FREESRSY), 2oL DT, F/RITMLIO LT
WERE L, =R LADT U —F—T g L EENL
C CFRTP % % Oifsefiite 2 0) & IR NER I LIATA,
BERRAIC 2 L o D Bl 2 BIgs Lo, ARIEIX. A b
XTy MR EEEOWINA DT, IR TR

NDBAELD 2N, & BRI T CEiips 2 25
T HMUZ TR MENER B D72, BENH B~ %
A8 LR EIT o 72,

8 : -
7 i 6,905N Insertion length © 4mm | |
=z | Holdingtime . 90s
~ 6L |
~ 7 tension rate:
- 3mvmin ||
-d -
8, ]
é - @
%3 '
< 5l A6061 ||
[%)]
a | li
U TS CFRTP H
= g |
O S 1 N 1 N 1 N 1 N
0.0 0.5 1.0 15 20 25

Stroke, s / mm

Fig. 5 Load-stroke curve of the swaged material
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Development of Multi-Material Joint and its Nondestructive-Evaluation Technique

Toyama Industrial Technology Center; Hideki YAMAGISHI, Masaru SATO, Shigeki KAKIUCHI, Takaaki SHIMIZU,

Sotohiro TAKABAYASHI, and Naoyuki MIYATA, University of Toyama; Norio TAKATSUJI and Testuo AIDA

The two pressing processes, forge-welding and swage, were examined to develop a multi-material joint, which had a
high-strength and a high-productivity, using an Alternate-Current (AC) servo press. In the forge-welding of aluminum alloy to
magnesium alloy the process time has achieved less than two seconds. On the other hand, the swage of Carbon Fiber
Reinforced Thermo-Plastics (CFRTP) to aluminum alloy has attained double the shear-strength of a strong adhesive bond.
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