[41(4) EEBR L 2Ry FEELD ~y MRS & ORI B 2160 THEET Atk (Original)

GR30
(SEED : BRF 59 4E 8 A 29 F)

AL ARy MEBELN) Xy MR LD
BT BT 5067 TSI AN

HEEA, BREZ

= Ef

Yy PHRYF 4 Y OF, U e FRY T 4 v SRS AR B LORE T, SR EREdic i
BLUI e, EEMELRNTESFHAES EDO LS ITET D%, W7 2 ) v RBEH)
DFRCDDTEBRIICHRET L. BoNHRRBEROEBD TH b0
(1) RIS, DNy PRV F 4 v ST LT 20 KRV 7 v SRR BRI T
WAMAER L, B, SEERERNCEY 2 EERECR T AUESHOERERBL L, 1, 7
) — PR S R LY, SOOI, e FRY T 4 v OB BOTHICEEE Th » 12,
(2) 92 FREYF 4 v IHER ) <y FRYF o v SRR T ESTRAMO R FIE, s5Fcm

DIBRAO—EAEZE v FMEED ALY Xy FOSAT A LiIC kY, EERIENH 3 EAMEL L

et EBbh S,

1. &

RS HEAMICS 2 BIE LR T aiRE P Ic s
A&, BHIBHDAEOIE EEERICKIREALPT
<Y, EEERAMMET 44 EABITEE LY,
—F, EEEA L, XXy MEED B Ny P
WEAPRT 2 &, MFPCNOBIEHD—HE, ZFy
MAHEEO ) Ny MRS SR T B0, BRI
DAENTRBHINGC EARENTINEY,

FCT, EEFHEA Y, REy MR Ny MR
AOER LA IR & B L 2oREE T, SR e R g
WRELBE, EEEADADISE SE~THHETA
M ED & HICE T B A EBRITICE~NT,

il

2. BRRFZE

2.1 HRE

B LiRd BT » 7 AW & R, B
A& Ay MABEIT Y Ny P RS BER Lok (LI,
GV FR YT 4 Y SRR, YRy bEYT v THE
ERTIDBEET 7 v TH D PLIC—EADR A v A
i Y Ly MBREITIL o o SEE PR, B
BT 7 ) VREERITH D,

* ZEERER (MO MR R

SEERBIATRO AR 8-1 -1 T661

= Rivet . or

#9 “/Spot Weld
¢ T
B Lol Iy
187.5 pat
I - - i o

T

Fig. 1 Dimension and shape of lap shear specimen.
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Table 1 Spot welding conditions.
Welder Single-phase alternating
@ current type, 90KVA
Electrode Type C, Diameter ¢ 7

Welding force 360kg
Welding time 16 =
Welding current 8000 A
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Fig. 2 Dimension and shape of rivet.
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Fig. 3 Fixture for applying sustained load to
lap shear specimens:
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Fig. 4 Applied load—strain curves of
each joint at 60°C.
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Fig. 5 Effect of elevated temperature on tensile

shear strength for each joint. (B; Adhesive

bonding, RB; Rivet bonding, WB; Weld

bonding, (1); First peak, (2); Second peak.)
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Fig. 6 Applied load P —rupture time diagrams
in 90% relative humidity, at 60 °C.
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Fig. 7 Creep strain ¢ — time ¢ diagrams at
60°C. (Applied load is 200kg.)
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Fig. 8 Creep strain ¢ —time ¢ diagramé at
60°C.. (Applied load is 300kg.)
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Fig. 9 Relation between shear strength retention
and exposure time in 90% relative humidity
at 60°C under applied load P.
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Fig. 10" R — P diagrams. (R’ Ratio 'of the shear
~strength - of - loaded joints “to’ that of
. unloaded * joints: after -exposure for 60
days in 90% relative humidity at 60 C.
P; Applied load.)
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Fig. 11 Failure surfaces of each joint after
exposure for 60 days in 90% relative
humidity at 60°C and the area of rust.
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Fig. 12 Relation between the distance of corro-
sion from the tip of glue line L and
exposure time in 90% relative humidity
at 60°C under applied load P.

4 T T
E3 Rivet -]
E Bonding
-
2 Weld ]
Bonding
1 —

ol ! ! ! i !
0 50 100 150 200 250

P (Kg)

Fig. 13 Relation between the distance of corro-
sion from the tip of glue line L and the
applied load P after exposuré for 60 days
in 90% relative humidity at 60°C.
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Sustained Load Dﬂrability of Combined Joints composed of
Adhesive Bonding, Spot Welding and Rivet Fastening

Kousuke HARAGA and Minekazu KODAMA

Materials Engineering Laboratory, Mitsubishi Electric Corp.
(1-1, Tsukaguchi Honmatchi, 8 Chome; Amagasaki, Hyogo 661)

o Absti'act

Sustained load durability of rivet bonding‘joints and weld bonding joints was studied compared
with adhesive bonding joints under high humidity and high temperature exposure. Modified acrylic

adhesives were used for bonding mild ‘ste‘el sheets.
The results obtained are as follows:

(1) In comparison with the adhesive bonding joints, the rivet bonding joints and the weld bonding
joints showed excellent properties under ‘sustained load. That is, under high humidity and high
temperature exposure, the deterioration of shear strength was smaller, the generation of corrosion

in the bonded area was less and the creep rupture time was longer. These tendencies were remarkable

in the weld bending joints.

(2) It appears that the increase of sustained load durability of the weld bonding joints or the rivet
bonding joints is caused by the decrease of stress in the adhesive bonded area, because a spot weld

or a rivet supports a part of the load.”
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