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1. Scope

This standard covers the requirements for
sheet type heat curing epoxy adhesive
(hereafter called "adhesive”) for adhesion of
steel panels to steel panels.

This adhesive is made mainly of epoxy resin,
synthetic rubbers, fillers, and hardener. The
adhesive is molded into a tape or sheet form,
and used on steel panels with an oily surface
in the body assembly shop. The adhesive is
then hardened in the E-coat paint oven.

2. References

2.1 Normative

JASO M609-91, JIS B 7721, JIS K 2207, JIS
G 3141, JIS K 8284, JIS R 3503, JIS Z 2371,
JIS Z 8703

2.2 ISUZU Standard
ISC-A00-008Y, ISC-A97-002Y

2.3 Additional

3. Product shape

The shape of the adhesive shall be
established on the part drawing.

4. Requirements

The adhesive shall be approved by the Isuzu
Material Development Section according to
“Adhesive Material Properties Certification
Procedure” per ISC-A97-002Y.

The adhesive shall meet the following
requirements:
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4.1 Appearance

This adhesive shall be molded into tape or
sheet form and shall contain no objectionable
distortion, tears, cuts, cracks, or other defects.

4.2 Operability

The adhesive must be able to be handled with
gloved hands at high and low temperatures.
It's handling and use must not be affected by
normal production line conditions.

4.3 Pollution

The adhesive shall not break down, and thus
pollute, phosphate processing fluid and/or
electro-deposition paint causing any adverse
effects.

4.4 Storage Stability

The adhesive must have a shelf life of more
than 3 months from the date of manufacture,
when stored at cool and dark conditions.

4.5 Toxicity

The adhesive must meet the requirements of
“‘Restricted and Reportable Substances for
Parts” per ISC-A00-008Y.

4.6 Performance

The adhesive must be tested as detailed
below, and meet the requirements shown in
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Table 1.
Table 1
Item Requirement | Test method
Specific Gravity See Table 3 6.1
Non-Volatiles (%) 98 Min. 6.2
Hardness See Table 3 6.3
Hardness change ratio (%) 30 Max. 6.4
Adhesion to an oily surface (°) 70 Min. 6.5
Elongation before curing (%) 20 Min. 6.6
Decrease in spot welding strength (%) 10 Max. 6.7
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Oil absorbent No effect
Surface conditioner No effect
Contamination effect 6.8
Chemical inhibitors No effect
E-coat No effect
Heat sag (mm) 2 Max. 6.9
Corrosion resistance (mm) 0.1 Max. 6.10
Initial 10 Min. 6.11.1
Low temperature (-30°C) 9 Min. 6.11.2
High temperature (80°C) 6 Min. 6.11.3
Shear strength (MPa)
High temperature (100°C) 5 Min. 6.11.4
Under-bake 10 Min. 6.11.5
Over-bake 10 Min. 6.11.6
Initial 70 Min. 6.12.1
Low temperature (-30°C) 50 Min. 6.12.2
High temperature (80°C) 40 Min. 6.12.3
Peel strength (N/25mm)
High temperature (100°C) 30 Min. 6.12.4
Under-bake 55 Min. 6.12.5
Over-bake 55 Min. 6.12.6
_ Shear strength (MPa) 9 Min. 6.13.1
Heat aging
Peel strength (N/25mm) 50 Min. 6.13.2
o ) Shear strength (MPa) 9 Min. 6.14.1
Humidity aging
Peel strength (N/25mm) 50 Min. 6.14.2
_ Shear strength (MPa) 9 Min. 6.15.1
Hot water aging
Peel strength (N/25mm) 50 Min. 6.15.2
] Shear strength (MPa) 9 Min. 6.16.1
Salt water aging
Peel strength (N/25mm) 50 Min. 6.16.2
Decrease in spot welding strength (%) 10 Max. 6.17.1
Storage Stability Shear strength (MPa) 8 Min. 6.17.2
Peel strength (N/25mm) 50 Min. 6.17.3
*1
HH Bk ARER T 15
7IEAMEIOF
b L 6.1
3UITAERINT L E
TS (%) 98 ULk 6.2
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Wt DRE 2R (%) 30 T 6.4
HEESE (°) 70 Lk 6.5
RAALEH RO (%) 20 Ll E 6.6
ARy MEHEREK TR (%) 10 LA 6.7
NG G Ex = &
—— EI L 551 R L -
LR R G x Z b
AR G tEx = &
I (mm) 2 IR 6.9
BgtE (mm) 0.1 LR 6.10
HHE 10 LA | 6.11.1
% (-30°C) 9Lk 6.11.2
FIAE 0 W A WHEE TR S ELH (80°C) 6 LA I 6.11.3
(MPa) Z1\[ (100°C) 5Lk 6.11.4
T H =Ry 10 LA | 6.11.5
F R 10 LL | 6.11.6
R 70 Ll E 6.12.1
7 (-30°C) 50 LA I 6.12.2
%< MR (N/25mm) #fH (80°C) 40 L | 6.12.3
Z\H (100°C) 30 L4 I 6.12.4
T B —R—y 55 Ll 6.12.5
F— RN 55 LI | 6.12.6
P SIE D F AWHEAE RS (MPa) 9Lk 6.13.1
1< B (N/25mm) 50 LA I 6.13.2
N~ FIIR Y HANHEE RS (MPa) 9Lk 6.14.1
1< BEFREE (N/25mm) 50 DL 6.14.2
AL SIE D FAWHEAE RS (MPa) 9Lk 6.15.1
1< B (N/25mm) 50 LA I 6.15.2
Sk b FIIR Y HANHEE RS (MPa) 9Lk 6.16.1
< BETFREE (N/25mm) 50 DL | 6.16.2
ARy MEEREIR TR (%) 10 LAF 6.17.1
ARV IRF £ 7 FlIE Y S AMEER S (MPa) 8 LIk 6.17.2
< HETREE (N/25mm) 50 ULk 6.17.3
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5. General Test Condition
5.1 Standard Laboratory Conditions

Standard laboratory condition shall be the
temperature 23+5°C and humidity 65+10% RH
defined in JIS Z 8703:1983. If other conditions
are used, they must be reported with the test
results.

5.2 Pre-conditioning

Test pieces shall be taken from parts at least
24 hours after production. Before testing, the
test piece(s) shall be conditioned for more
than 24 hours at standard laboratory
conditions. In cases where test conditions
established in “6. Test methods” are different
from these, the conditions specified in “6. Test
methods” shall have priority.

5.3 Number of Test Pieces

The number of test pieces shall be at least 3.
In cases where test conditions established in
“6.Test methods” are different from these, the
conditions specified in “6.Test methods” shall
have priority.

5.4 Thickness

Adhesive used for these tests must have a
thickness of 1£0.2 mm. Prior approval must
be obtained before using adhesive with
different thickness.

5.5 Steel Panels and Rust-preventive Oil

The steel panels used for testing shall be cold
rolled steel panels, as established in JIS G
3141.  Prior agreement of all concerned
parties must be obtained before using other
steel panels. The rust-preventive oil to be
used must be agreed upon by all concerned
parties.

5.6 Preparation of steel panels (hereafter
called “oily steel panels”)

Remove surface oil from the steel panels
using white gasoline, acetone, isopropyl
alcohol or similar solvents. Dip the cleaned
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5.1 ABRIG T OEREIR B

HEBEOEAERE T, FAE LT JS Z
8703:1983 THIE SN DL 23+5°C, L JE
65+10% RH Z UL 95, 7272 L DS
TRBRE1T O AT, T OFH 25 LERT
KR EHRDZ &,

5.2 RER G O

B, B 24 BERIDL SR L7 b T
B0, BRI 24 BERILLL 5.1 OFEYER - 18
RERIEIC B L2, SBRICHET 5, (AL, 6.
AW R CIE S H 5541, 6. &t
BTEO KD E ST B,

5.3 R D

AR A BT 6. 3R T B ISR A B D BLUE 3 e
WIEEIZIFRIBME L B &35,

5.4 EAEAIE S

BRI AW D BRI OE X131+0.2/-0mm & 5
L MOESOBEERICTREEEZTIT I BAIC
W, FRNCAKREZGD 2 &,

5.5 Stk B U'Bh &5

BRI AL 2 BT A & LTS G 3141 (&
LA SRR K OMIIAR) (2 BLE 9 2 4 8] JE ZE SR A
ZRHHT 203, BIESEHEMORY kI L Y
fhOFHOHN A VN TH BV, 3B o
THEEC D PSS IIEBIE Y FH R L 0 H
DD D,

5.6 R OREFAE

R ERHAERIA STV, TR MY,
LPAZEIC X AR 21TV, 5.5 CTHD i

Documents

5 of 37

Copyright Isuzu Motors Ltd.

Provided by IHS Markit under license with ISUZU Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ISUZU ISC-C97-005 2009

Docpggnishappe Hub


http://www.avadocuments.com/doc/isuzu-isc-c97-005-2009
http://www.avadocuments.com/doc/isuzu-isc-c97-005-2009

VTS BB

ISUZU ENGINEERING STANDARD - MATERIAL

ISC-C97-005

panels in rust-preventive oil (see item “5.4.”)
for 10 minutes and set up vertically for 24
hours at standard laboratory conditions.

6.Test Methods
6.1 Specific gravity
6.1.1 Equipment

Scale (Capable of measuring weights with an
accuracy of + 100mg)

6.1.2 Procedure

Test piece shall weigh about 3~5g. Measure
the weight in air and in water(20+2°C) to
+1mg.

6.1.3 Calculation

Calculate the amount of specific gravity
according to the following equation.

Where, S: Specific gravity
a: weight in air (g)

b: weight in water (g)

6.2 Non-volatiles
6.2.1 Equipment

6.2.1.1 Scale (Capable of measuring weights
with an accuracy of £ 1mg)

6.2.1.2 Drying oven (Adjustable to 105+2°C)

6.2.1.3 Desiccator (Using silica gel drying
material as established in JIS R 3503)

6.2.2 Procedure

6.2.2.1 Measure the weight of the test pieces
(about 1.5 g) to £ 100mg and put into an
aluminum dish.

6.2.2.2 Heat the test pieces for 5 hours at
105+2°C in a drying oven. After heating, cool

PHgSHICI0REIEE X L, 6| L%
TEEREE L7 IRBEIC C24 M FE 5,
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6.1.1 HBrgs

{E#RAH(O & 5 F 500g, ik 100mg O % )

6.1.2 #1E

WEtE 3~5g 1Y HLZESH TOE RS 1mg
¥ CIEfBIZE D, IRIZ 20+2°C IR 7=k
TOHE®E% 1mg £ CTIEfICED,

6.1.3 &
WRIZ LV LhEAFHET 5,

2l S:kE
a: WEOZRPICBT HH R (g)
b: R EOKFIZBITAIERE (g)

6.2 RERY
6.2.1 FRBRES

6.2.1.1 {LF KL (O x 9 & 100 X 200g, Jik
E1mg DL D)

6.2.1.2 fHIRZ 9 (105+2°C |ZFH#& T X A EE
B AEIRE D)

6.21.3 T —% (VU BT NEEEREALE L
72 JISR 3503 [ZHELIZT v 7r—4)

6.2.2 #ufE

6.2.2.1 3B 1.6 ZEHEEEHIOT LI =7 L

SEMICE Y, RFELWCCHEEZ FHRICES,
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in a desiccator at 23+2°C, and measure the
weight.

6.2.3 Calculation

Calculate the amount of non-volatiles
according to the following equation.

A
X 100
S

Where, R: Non-volatiles (%)
A: weight after heating (g)
S: weight before heating (g)

6.3 Hardness
6.3.1 Equipment

Hardness measurement instrument as
established in JIS K 2207.

6.3.2 Procedure

6.3.2.1 Stack enough 50x50 mm test pieces to
reach about 35 mm in height.

6.3.2.2 Place the stack at standard laboratory
conditions for 1 hour minimum. Immediately
afterwards measure the hardness using the
equipment specified in 6.4.(1) above. (load
0.49N {50gf} for 5 minutes). Multiply the depth
of the needle by 10.

6.3.2.3 Measure the hardness of the test piece
at 10 different points and calculate the
average.

6.4 Hardness change ratio
6.4.1 Equipment

6.4.1.1 Hardness measurement instrument
(Same as that used for “6.3.Hardness”.)

6.4.1.2 Oven (Capable of maintaining 40+2°C)

6.4.2 Procedure

6.4.2.1 The adhesive shall be conditioned at
40+2°C for 168 hours then placed in standard

20¥2°C ETHum L., HEZWET 2,

6.2.3 &
WK RER S ZFHET S,

A
X 100
S

2 R ARHERSYS (%)
A INEME DRI E &
S : INEET OB O E &

(g)
(g)

6.3 $+AE
6.3.1 REpE
JIS K 2207 IZHLE L= gt AN EZH 4 FHV 5,

6.3.2 #fE

6.3.2.1 B2 50x50mm I2H] Y, B I K
35mm 272 5 F CERD,

6.3.2.2 FEUELRAEIC 1 RERILL R L7-1%, T
# 0.49N {50gf) &FARFH 5 HOFAZES K
BHZE A L7=8F07E S (mm)D 10 £ O ¥l T
L7cb D) Z#RIET 5,

6.3.2.3 AIE (IR CEHM T 10 BEFE YR LITLY,
ZTOEHETTY,

6.4 BBt D#t AEL(LE
6.4.1 RBras

6.4.1.1 AR (6.3.8F AFEICHE LIZ#FA
EdHE HWS)

6.4.1.2 fHIRZ 5 (40+2°C |Z3HH& T & % BA
PEERAEIRZE 9 2 WD)

6.4.2 #/F

6.4.2.1 Bl A2 40+2°C (ZFHE L7 fHIRZ 5 12
168 WrFfAIFFER, FEYRIRARIC 24£2 KFf]FFE S
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laboratory conditions for 24+2 hours.

6.4.2.2 Measure the hardness according to
“6.3.Hardness” above.

6.4.3 Calculation

Calculate the hardness change ratio according
to the following equation.

n T Mo
— X 100
no

V=

Where, V: Hardness change ratio(%)
n: Depth of needle after aging
no: Depth of needle before aging

6.5 Adhesion to an oily surface

6.5.1 Equipment
Impact testing machine as equivalent in Fig.1.

6.5.2 Test Piece

Each test piece shall consist of a 10x100mm
strip of adhesive placed on a 300x100x0.8mm
oily steel panel and rolled once (in one
direction) with a 500 g roller.

6.5.3 Procedure

(Steps 6.5.3.1 though 6.5.3.3 must
completed within 1 minute)

be

6.5.3.1 Secure the test piece onto the reverse
side of impact tester’'s swinging arm as shown
in Fig.1.(Once secured, the adhesive must be
on the inside surface.)

6.5.3.2 Raise the swinging arm to an angle of
70°and let fall. Check for slippage or
absence of the adhesive from the oily steel
panel.

6.5.3.3 For cases where the adhesive does
not slip or drop off of the oily steel panel from
70°angle, repeat the test by increasing the
angle by 10°increments until the adhesive
slips or drops off. Record the angle at which
the adhesive slips or drops off.

éo

6.4.2.2 Z OFEHE IV, 6.3.0CBIET 2l A
1o, SHAEZRIES 2,

6.4.3 A&
WRIZ KV AR EFHET 5,

n - no
V= — X 100
no
2T Vi #EAEZREE (%)
n : BpjEcts OREL O AL
No : BFREHT DL D& A
6.5 JHimEE M
6.5.1 FRBRAS

1A S 9 B R 2 0 D,

6.5.2 RBRH

10x100mm D} % 300%100x0.8mm O i i £
BAZHE W A1), 500g e — F I CTUFEEES T 5,

6.5.3 #/E
(6.5.3.1~6.5.3.3D#EIX 1 53 ANIZAT D)

6.5.3.1 ABRT & KT TT & 5 1 skl A
EEMIC LTAT S o VR0 M 5.

6.5.3.2 70 EDAEND HIRE FIZ L 0 HE %
bz, TNEOMEETD, 7B,

6.5.3.3 70D AL TN R UBIEDFRD b
RVRBAICOWTIE, AEEZ 1 OESOHIL
TIRRO0E £ CTRBRIZHER 21T O SBRE AR
THIMEOBD LN ABE LT D,
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L-angle frame (3x25X25)
Total weight 3.3£0.1kg

L-angle frame
(3%X25x25)

-
o
=
[«2)

N

)

N

//

(o]
e
o

Fig. 1

7N
(3x25x25)

-
o
e
(o]

AN

//

610

EAT mm

6.6 Elongation before curing
6.6.1 Equipment

Tensile testing machine

capacity as established in JIS B 7721.)

(Must be such that
the test results are within 15~85% of it’s

Angle indicator (t=3.2)
(weight 2.7 £0.1kg)

Test piece holder
(5 mm slot)

Test piece

L-angle frame

>< 50 X 50)

305

324

Unit: mm

A EfRR(E S 3.2)
B3 27+0.1kg &

¥

TV (3X25X25)
WHE X 3.3+
0.1kg £ 3%

‘ RER 7 7y FHRE 5
915

RER A

INEY VAN

S —
08 —

324

6.6 RAE(L R OR
6.6.1 FRBRET

PBRIEE T JIS B 7721(5 13 0 RB) I E T
%R B E WS, RO O &
%, WEMENREDOO X D ED 15~85% D il
WAL HDEH WD,
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6.6.2 Test Piece

Adhesive shall be 10x150mm with 2 centrally
located parallel lines 50 mm apart.

6.6.3 Procedure

6.6.3.1 Set the test piece in the chucks of the
tensile tester which have been positioned 100
mm apart. The crosshead speed shall be
100£10mm/min.

6.6.3.2 Measure the elongation when the test
piece breaks.

6.6.4 Calculation
Calculate the elongation ratio according to the
following equation.

[-1o
X 100

lo
Where, E: Elongation ratio(%)

I: Distance between the two lines at
break (mm)

lo: Initial distance between the two
lines (mm)

6.7 Decrease in spot welding strength
6.7.1 Equipment

6.7.1.1 Tensile tester (Same as established in
6.6.(1))

6.7.1.2 Spot welding machine (Use a single
layer alternating current spot welding machine)

Spot welding conditions (Steel panel thickness
is 0.8 mm)

Electrode: CR type, Top dimension (Diameter
96 (R40))

Electrode force: 1.76kN {180kgf!}
Squeeze time: 40 cycles

Electric current: 8.5kA

Welding time: 10 cycles

6.7.2 Test Piece

6.6.2 RBRA

BN 510%150 mmORER A5, P
1250 mMOIELRZ ST 7=t DA NS,

6.6.3 #:{E

6.6.3.1 5lEV B DA H DR %
100mm & L, 34> 100210mm O & TH| -3k
50

6.6.3.2
Do

B DM L7z & E OO E IE T

6.6.4 &
KU & 0 O R HAT 5.

[-1o
X 100

lo
E: M (%)
| - Al L7z & & OFERRO RIS (mm)
lo : FBRETOEBROMIFE (mm)

»»V-
— e (—

6.7 ARy MNEAEREKTE
6.7.1 FRBRET

6.7.1.1 53RV KB (6.6.(1)ICHET H51E
D BRI A VD)

6.7.1.2 ARy A (HALZRAR Y M
Bz D)

ARy NG (ERRE £0.8mm)

B ;SR 6mm(RA0) D C R BB (4%
16mm)

JUET] - 1.76kN  {180kgf}
HIANERER - 4041 7 1
I : 8.5KA

HWER 1091 71

6.7.2 RBRF
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6.7.2.1 The adhesive shall be 25x25mm. Put
the adhesive squarely on the end of the oily
steel panel (100x25x0.8mm). Then place
another steel panel (100%x25x0.8mm) onto the
adhesive as shown in figure 2.

6.7.2.2 Spot-weld at the center of the
overlapping area. This test piece is called the
“Weld bonding test piece”.

6.7.2.3 To make the other test piece, position
two steel panels the same as the “Weld
bonding test piece” but without adhesive, with
an overlap of 25 mm as shown in figure 2.

6.7.2.4 Spot-weld at the center of overlapping
area. This test piece is called the “Spot
welding test piece”.

6.7.2.5 Make 5 test pieces of each type.

Oily steel F’%

6.7.2.1 [X2|Z7~7 & 91T, 100%25%0.8mm @i
T SRR O S BB 12 25%25mmic ) v 1 L 7= 5kt
A, b O —HD100%25%0.8mm O jH HEi Sk
rERADE D,

6.7.2.2 R OENLAEDOELOH LM AR »
MNEEZ 1 STV EE ARy FERBRAE T
%

6.7.2.3 100%25%0.8mm O ji i Stk 245 2 25mm
Ty I TCTEREDEY S,

6.7.24 7 v /I WA R y NEHEE
1TRITW ARy FRBRA”E 42,

6.7.2.5 BT IXA5ME S SERT 5,

—= o>
Adhesive
Spot weld
. QOily steel panel
Weld bonding test piece
Oily steel panel%
422 Spot weld
25 10 Oily steel panel
Spot welding test piece
Fig. 2
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TH T SRR
2
25 BEE A
2 O bR
BB AR

A R
v FRBRA

3 ﬁéﬁéﬁlm%

25
w0 wmeiin Ay B
ARy MRBRA
2
6.7.3 Procedure 6.7.3 #{E
6.7.3.1 Set the test piece in the chucks of the 6.7.3.1 BB 2 510k 0 B O -2 B o[
tensile tester which have been positioned 100 FEZ100mmeE L, 55+ 1mmOE X Chl~iE 5,
mm apart. Then pull at a crosshead speed of
5+1 mm/min.
6.7.3.2 Measure the peak load when the test 6.7.3.2 B ERF O R E A HET D,
piece breaks
6.7.3.3 Test all test pieces, “Weld bonding test 6.7.3.3 “BEEANR v FRABRA AR » FEBR
piece” and “Spot welding test piece”, in the BE DWW TCTRERICHIEZIT O,
same manner.
6.7.4 Calculation 6.7.4 HE
Calculate the decrease in spot welding RAUTL D ARy MEBIRTEEZRD D,
strength according to the following equation.
So—S So-S
= 0 ! xX 100 S= L X 100
So S0

Where, ZZliZ
S: Decrease in spot welding strength (%) S: ARy MNEEMRELTE (%)
So: Peak load of “Spot welding test piece” at Sp: “AAEw FERER AT OREERE OB A E (N)
break. (N)

Sy “BEE ARy MR OREERE D i K E
S4: Peak load of “Weld bonding test piece” at ! %ﬁ 7 R O ST
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