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One-component, humidity-curing type,

urethane adhesive
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1 Scope

This standard covers the requirements for
one-component humidity curing type urethane
adhesive (hereafter called "adhesive") for
adhesion, waterproof or dust proof sealing of
panels to panels (for example; steel, aluminum,
paint coated panel, resin, glass etc.)

2 References

2.1 Normative

ASTM D1092, JASO M609, JIS K 5600 5-6,
JIS K 6253, JIS K 7161, JIS K 8284,

JIS 7 2371, JIS Z 8703

2.2 ISUZU Standard

ISC-A00-008Y, ISC-A97-002Y, ISC-E00-011Y,
ISC-F20-001Y, ISC-F20-003Y, ISC-F20-004Y,
ISC-F20-005Y, ISC-F20-019Y, ISC-F20-020Y,
ISC-F20-021Y, ISC-F20-022Y, ISC-F20-023Y

2.3 Additional

3 Structure formation
3.1 Adhesive

This adhesive is made mainly of isocyanate
prepolymers. The adhesive is then cured by
reaction with humidity in the air after being applied
on substrates.

3.2 Primer

This primer is dissolved silane or polyisocyanate
in organic solvent. The primer is used for
treatment of substrate surfaces, and designed to
improve adhesion between Urethane Adhesive
and substrate.

Responsible department:
Materials Development Sec. No.2
Vehicle Validation & Experiment Dept. No.2
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ASTM D1092, JASO M609, JIS K 5600 5-6,
JIS K 6253, JIS K 7161, JIS K 8284,

JIS Z 2371, JIS Z 8703

2.2 WIS HLR

ISC-A00-008Y, ISC-A97-002Y, ISC-E00-011Y,
ISC-F20-001Y, ISC-F20-003Y, ISC-F20-004Y,
ISC-F20-005Y, ISC-F20-019Y, ISC-F20-020Y,
ISC-F20-021Y, ISC-F20-022Y, ISC-F20-023Y
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4 Requirements

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

Supplier shall provide the certification sheet,
supplier's checklist, composition data,
performance test results, declaration of
conformance to ISC-A00-008Y, IR chart and SDS
sheet to Materials Development Section using
Appendix A of this standard.

The adhesive and the primer shall meet the
following requirements:

4.1 Appearance
4.1.1 Adhesive

The adhesive shall be a paste-type and shall
contain no objectionable discoloration, separation,
solidification, dust, or other defects.

4.1.2 Primer

The primer shall be liquid-type and shall contain
no objectionable discoloration, separation,
solidification, dust, or other defects.

4.2 Handling

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

4.3 Restricted and Reportable Chemicals

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

4.4 Virulence

The adhesive and primer shall not release any
harmful gases, or objectionable odor(s) during any
phase of it’s life.
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4.5 Storage Stability

The adhesive and primer must have a shelf life of
more than 3 months from the date of manufacture,

when stored in cool and dark conditions.

4.6 Performance

The adhesive and primer must
according to

requirements as shown in, Table 1.

be tested
tem 5 and 6, and meet the
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Table. 1
ltem Requirement ml;fﬁé d
Specific Gravity 1.00 - 1.50 6.1
(Acceptable variation) (M :median value + 0.03) '
Non-Volatiles [%] 96 MIN 6.2
Viscosity of Adhesive [Pa-s] Initial 50 - 75 631
SOD (20°C, 430sec™) Aged High Viscosity Type : 100 - 150 2
Viscosity of Primer [sec] Initial
Ford Cup (No.4) Aged 8-18 6.3.2
General Tack-free Time [min] 20-70 6.4
Performance
Heat sag [mm] 3 MAX 6.5
Corrosion Resistance [mm] 0.3 MAX 6.6
Volume Change Ratio [%] 7 MAX 6.7
Initial
After Heat Aging
Hardness [HS] 40 - 65 6.8
Hot Water Aged
Low Temperature
Initial 3.0 MIN
_ Shear Strength | Low Temperature (-30°C) 100% Cohesive Failure
Adhesion MP 6.9
Performance (MPal High Temperature (80°C) 20 MIN
erforman 9 P 100% Cohesive Failure
Peeling Test Initial 100% Cohesive Failure 6.10
Heat Deterioration Resistance 6.11
Humidity Resistance 1) Shear Strength after aging 6.12
Hot Water Resistance must be 3.0 [MPa] MIN and 6.13
Aged Thermo - cycle Resistance 100% Cohesive Failure 6.14
Performance - .
Salt Water Resistance 2) Peeling Test result after 6.15
After Heat Aging aging must be 100%
Vibration Resistance Cohesive Failure
(Shear Strength only) Aft_er Thermo - cycle 6.16
Aging
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5 General Test Conditions
5.1 Substrates

The substrate used for testing shall be prepared
using the same material(s) as those used in the
production part. Prior agreement of all concerned
parties must be obtained before using different
material(s).

5.2 Standard Laboratory Conditions

Standard laboratory condition shall be the
temperature 23=*=2°C and humidity 65+=10% RH
defined in JIS Z 8703. If other conditions are
used, they must be reported with the test results.

5.3 Pre - conditioning

Unless otherwise specified, test specimens 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 temperature and humidity conditions
specified in item 5.2.

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 Test Specimen Preparation

Cleaning of the substrate surface Remove
surface oil and contamination from the substrate
using white gasoline, acetone, isopropyl alcohol or
similar solvents.

6 Test Methods
6.1 Specific Gravity

Measure the specific gravity of the adhesive
material following ISC-F20-019Y “Specific Gravity
of Adhesive and Sealing Material Measurement
Procedure”.

6.2 Non-volatiles

Measure the non-volatiles of the adhesive
material following ISC-F20-020Y “Non-volatiles
Ratio of Adhesive and Sealing Material

5 HERO—REM:
5.1 #EEA

BRI B E AL, ARER S 205 T
LEIMEE WD, ofEEOgE AR L 0 R
1T O %A, FANCARESL Z &,

5.2 RER=\EDOEREREE

AR = OEEERIRREIS, JFHI & LT JIS Z 8703 THI
EINDHIRE 23+£2°C, B 65+10% RH % JLE
LT 5, EELMOSMHICTREZIT O HAEIC
X, TOMMBENME LFERNIRREZED Z L,

5.3 RERMOFAE

FRICH RO S, BB, Rk 24 e
LERE L7=boThy, BRANC 24 KEfE UL L
FEYEIE - JRAEHRAE (5.2 THICHIET 5) ICEHE L
IR B 2 L,

220, 6USTED DR GIETIRER & 2 5HA 13,
6.7 BRI IEDRMENEIT D,

5.4 PR AR mLERE

BLRE - Te REBRICHWVW SR, RmE2RU
A "HEVYU Y, TRy, LPA (Y 7EEL
Ta—)v) FIZEXOBAEEIT O,
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Measurement Procedure”.

6.3 Viscosity
6.3.1 Viscosity of Adhesive
6.3.1.1 Initial Viscosity

6.3.1.1.1 Measure the apparent viscosity of the
adhesive material following ASTM D 1092 at a
shear rate of 430/sec™ (capillary 5, 40 teeth) by
using a SOD hydraulic viscometer.

6.3.1.1.2 Unless otherwise specified, this test
shall be performed 3 times using different test
assemblies, those results averaged and rounded
to 3 significant figures.

6.3.1.2 Aged Viscosity
6.3.1.2.1 Test Equipment

Air -"'circulating Oven capable of maintaining the
specified temperatures, shall be used.

6.3.1.2.2 Test Procedure

6.3.1.2.2.1 The same quantity of adhesive
specified in Section 6.3.1.1 above shall be put into
a container with a lid.

6.3.1.2.2.2 The sealed container shall be kept in a
drying oven controlled at 35 + 2 °C for 720 £ 2
hours.

6.3.1.2.2.3 After removing the container, the test
specimen shall be conditioned for 24 + 2 hours at
standard laboratory conditions as established in
item 5.2.

6.3.1.2.2.4 The apparent viscosity shall then be
measured in the same manner as detailed in
section 6.3.1.1 above

6.3.2 Viscosity of Primer

6.3.2.1 Initial Viscosity

6.3.2.1.1 Measure the apparent viscosity of the
primer material following ISC-E00-011Y by using
a Method C (Ford viscometer).

6.3.2.1.2 Unless otherwise specified, this test
shall be performed 3 times using different test
assemblies, those results averaged and rounded
to 3 significant figures.

6.3.2.2 Aged Viscosity

6.3 HhHEE
6.3.1 BEEHIDORLE
6.3.1.1 WIHIEEEE

6.3.1.1.1 ASTM D 1092|z#: ", SOD/JE J7k5EE}
Ik 0, HAWE X430sec (EHMES, H%k40)
2T D W TR E 2 RIET D,

6.3.1.1.2 JRHI & U CTHIEIF R A30EHZ D1 T3
BIFTVY, 3EOHEEMO T 2R, WA
X v HERHFINTTH ST,

6.3.1.2 E{bERhEE

6.3.1.2.1 HBREE

BUE S AV IRBEIZERE - HERF C & 2 BURE BRAUE
BEo (F—=70) .

6.3.1.2.2 RABR 1L

6.3.1.2.2.1 ¥EEW T HE 45 7 B OB E A
BILLUTHEESNTWVE LD LREMLED B D)
o, STAREHCERRT 5,

6.3.1.2.2.2 #fe L7=3llBR L &, 35+ 2°CIZHilfE =
B — 7 2T, 720 2 FERIINET %,

6.3.1.2.2.3 HBRML A B L, 5.2IATHET HIE
UEJREE < VR EEIRAEIC24 £ 2 MRfHERE T 5,

6.3.1.2.2.4 EfbH DO RNTRE L, 6.3.1.LIHE
SNAHFEICTRHET S,

6.3.2 7T A ~—D¥5E

6.3.2.1 FIHkREE

6.3.2.1.1 ISC-E00-011Y IZHEENHCHE (7 +
— RA 7)) 12C, ANTHEEZRET S,

6.3.2.1.2 JRHI & U CTHIEIFZ R A3EHZ D1 T3
BIFTVY, 3EOHEEMEO T 2R, WA
X v ESHE T TH L DT,

6.3.2.2 L& HEE

6.3.2.2.1 Test Equipment 6.3.2.2.1 aRBRLEE
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Air - circulating Oven capable of maintaining the
specified temperatures, shall be used.

6.3.2.2.2 Test Procedure

6.3.2.2.2.1 The same quantity of primer specified
in Section 6.3.2.1 above shall be put into a
container with a lid.

6.3.2.2.2.2 The sealed container shall be kept in a
drying oven controlled at 35 + 2°C for 720 + 2
hours.

6.3.2.2.2.3 After removing the container, the test
specimen shall be conditioned for 24 + 2 hours at
standard laboratory conditions as established in
item 5.2.

6.3.2.2.2.4 The apparent viscosity shall then be
measured in the same manner as detailed in
section 6.3.2.1 above

6.4 Tack-free Time

Measure the tack-free time of the adhesive
material following ISC-F20-021Y “Tack-free Time
of Adhesive and Sealing Material Measurement
Procedure”.

6.5 Sag Resistance

Measure the sag resistance of the adhesive
material following ISC-F20-022Y “Sag Resistance
of Adhesive and Sealing Material Measurement
Procedure”.

6.6 Corrosion Resistance
(For Metal Substrate Only)

6.6.1 Test Equipment

The equipment of combined cyclic corrosion test
as established in JASO M609-91.

6.6.2 Reagents
6.6.2.1 Salt solution for salt spray

This solution is neutral sodium chloride solution as
established in JIS Z 2371.

6.6.2.2 Solution for rust removal

This solution is 20% ammonium citric acid
solution as established in JIS K 8284.

BUE S AVTCIRBEICROE - #MERF T & 2 BURWEZR B
iz (A—7v) .

6.3.2.2.2 R IT1E

6.3.2.2.2.1 #EMEIZHLENO+DREDT T
A ~—(6.32.1LFAMEDHD)E, ST-ATEZIC
BT 5,

6.3.2.2.2.2 #fe LT=illikbn &, 35 + 2 °CIZHilfE =
NIl wla A — 7 2T, 720 £2 BEEINEGT %,

6.3.2.2.2.3 BB Z M L, 52T THUES 547
HENRLJE - WRPEIRABIC, 24 +2 WRRIEHET 5.

6.3.2.2.2.4 EZAHDANTRIE A, 6.3.2.1IHE
SENAHFEICTHET S,

6.4 77V =L

ISC-F20-021Y 8%/ v — M DX v 7 7 —
A LR ISR DX v 7 ) —H
A LEHIET D,

6.5 Thit

ISC-F20-022Y 823 /> — Vi @ Ttk B 7
ENIE, EEROTENELZRIET 5,

6.6 BidFtE (&BMEHCEERZERT 56
DHARRBRZEHT D)

6.6.1 FBRILE

JASO M609-91 IZHE X ND, BHEYA 7 Vil
EEAGHT L L,

6.6.2 FAK

6.6.2.1 HH/KMEFEIZ WD HRIR
HEAKMEFI AW DIEARIE, IS Z 2371 12HET
LM AL R U U AR E T D,

6.6.2.2 JEEARRMR LR

R OBREICH WS IEKIE, JIS K 8284 (T
HET AU T UF= A0 20%IRIK &
j‘éo
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Remark: Other solutions / methods can be used if R 2L EEMOREIC LV o kA v
there is a prior agreement among all responsible THE,
departments.
6.6.3 Test Specimen Preparation 6.6.3 R D YEf
6.6.3.1 The test specimen shall consist of a 15 + 1 6.6.3.1 B IE, K1l T X9, Licid
X 150 £ 1 X 3 £ 1 mm strip of adhesive 72 150 + 1 X 60+ 1 mm D LR 7 HEE (R D &
sandwiched between two pre-shaped, cleaned D, 15 + 1 mm OEIC, EEREZES 3 +1
substrates as shown in Fig. 1. Then clamp the mm., 18 15 mm T 150 mm OE < TR L, L

substrates using a clip. Unless otherwise

) > S =Ry
specified, the number of test pieces shall be at FACHNFTZ 150 £ 1 mm X 80 + 1 mm DR i

least 3. %{$%{f& ) ‘770%i:4: DE%j«éo %ﬁ%f‘”i, q%
(ZHRRDZRNRY, 3ELLEL T D,

6.6.3.2 The test specimen(s) shall be conditioned 6.6.3.2 k% 5.2 TH THLE T DA HEIR L - . B

for 72 + 2 hours at standard laboratory conditions REEIZ 72 +2 HEfERET 5,

as established in item 5.2.

Sealer 40mm

Am

15mm $

100mm
150mm

30mm 30mm

25mm 25mm

Fig. 1

= LFl 40mm

30mm 100mm 30mm
150mm
25mm 25mm
3mm
B. 1
6.6.4 Test Conditions 6.6.4 BRI
Test conditions as shown in Table 2. BF 2 1R T RS2 AV S,
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Table. 2
Items Condition

1. Salt spray

(1) Temperature 35+1°C

(2) Concentration of salt solution 5+£0.5%

Other conditions as established in JIS Z 2371

2. Drying

(1) Temperature 60+1°C

(2) Relative humidity 20 ~ 30 %RH
3. Humidifying

(1) Temperature 50+1°C

(2) Relative humidity 95 %RH MIN.

4. Cycle time

1 cycle is 8 hours

Salt spray time is 2 hours.

Drying time is 4 hours.

Humidifying time is 2 hours

5. Transition time

From salt spray to drying : 30 minutes MAX.

(The time required to achieve the set conditions)

From drying to humidity: 15 minutes MAX.

From humidity to salt spray : 30 minutes MAX.

(In principle, no transition time is required for
salt spray)

6. Test pattern

Reference Figure 2

7. Position of test piece

The test specimen shall be positioned vertically,
with the bent portion facing upward.
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30min MAX. 30min MAX. 15min MAX. 30min MAX.
- —» -
S o ]
o n
¢ 50—
3
© =
g
£ 40—
()]
= - —
30—
| | | | | | | | | | |
<+—> ¢« p 4> (h)
Salt spray (2h) Dry (4h) Humidify (2h)
Fig. 2 Test pattern
& 2
HOH & M
1. HEKMETE (ZoftlX, JISZ237112X5%)
(1) AL 35+1°C
(2) HEAKDRFE 5+0.5%
2. HJR
(1) AL 60+1°C
(2) AH*H 20 ~ 30 %RH
3. JmyH
(1) AL 50+1°C
(2) FHExH 95 %RH LI I
4.1 YA 7 VOREREOHRE 19470 8HEH
WoKknEFE 2 REfE
iz g AR | ENENBIATRR 2 B
{LTAE: 2 IR
5. BATIRH] WEFHED HRE 30 4 LA
BRMTEATHR, TORMOREDIEE HoI O 15 4y LA
Je OKHEeHE FE 23 5 £ TR T2 HEFE 30 LA (R 35 Al iRy

6. RERDRE—

X 2 ZH

7. ABR R OPRF

SMBLERRER AL, Stk o dh i &2 RIS U TR
ZL.
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