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Product Desciption

Scotch-Weld™ Epoxy AdhesvDP-4XL is a high pesirmance, two-part epoxy
adhesive offang outstanding shear and peel adhesion, andhigh levels of
durability, DP-4XL has 5 to 6 hoarof worklife to allow for rpositioning and
fixturing of laige pats. DP-4XL will gain handling sength after 24 hosrat room
temperature 73°F (283 and fuly cure at R within several days. Alternatively,
DP-4XL can be cwd immedigely at eleveed tempeature.

Features * High shear séngth » Easy mixing
* 5-6 hour vorklife

» Can be heacured

* High peel siength

* QOutstanding enronmental pedmance

Typical Uncured
Physical Properties

Note: The following technical information and data should be considezd representdive
or typical only and should not be useddr speciication purposes.

DP-4XL
Product Adhesive

Viscosity (approx.)

Base

30,000-35,000 cps

@ 73°F (23°C) Accelerator 15,000 cps
Base Resin Base epoxy
Accelerator amine
Color Base white
Accelerator amber
Net Weight Base 9.4
Lbs./Gallon Accelerator 8.7
Mix Ratio (B:A) Volume 2:1
Weight 2:0.1
Worklife, 73°F (23°C) 20 g mixed 5-6 hours
10 g mixed 5-6 hours
5 g mixed 5-6 hours

Handling Strength (50 psi or greater
overlap shear, ASTM D 1002-72)

24 hrs @ 73°F (23°C)
180 min @ 120°F (49°C)
60 min @ 160°F (71°C)
5 min @ 250°F (121°C)




Scotdh-Weld™

Epoxy Adhesive
DP-4XL

Typical Cured
Thermal Properties

Note: The following technical information and data should be consideed representdive
or typical only and should not be useddr speciication pur poses.

DP-4XL
Product Adhesive
Physical
Color Off-white
Shore D Hardness 81-87
Thermal
Coefficient of Thermal Below Tg 73 x 106
Expansion Above Tg 205 x 106
(in./in./°C)
Glass Transition Temperature via TMA 139F (59°C)
Electrical
Dielectric Strength (ASTM D 149) 1049 volts/mil
Volume Resistivity (ASTM D 257) 8.9 x 1015 ohm-cm

Handling/Application
Information

Dir ections br Use

Scoth-Weld Epxy Adhesive DP-4XL is supplied in a dual $iyge plastic Duo-Bk
cartridge as parof the 3M™ EPX™ Applicator System. ie Duo-Rk catridges ae
supplied in 37 ml, 200 ml and 400 ml cignirations. 1o use the 37 ml caidge
simply inset the Duo-Rk catridge into the EPX jgplicator and stdrthe plungr into
the glinders using light pessue on the igger. Nat, remoe the Duo-Bk catridge
cg and epel a small amount of adhesito be sw both sides of the DucakR
cartridge are flwing evenly and fieely If simultaneous mixing of &t A and Rt B
is desied, attab the EPX mixing nozzle to the Du@iPcatridge and bgin
dispensing the adhesi.

With the 200 ml and 400 ml dedges the nozzle ost be #ached bebre dispensing
ary maeial to pevent unmied adhesie from getting into the pplicator catridge
holder A small quantity of miial should be discded until unibrm color
consisteng of product andeen fow is evident.

When mixing Rrt A and Part B manuallthe components ust be mied in the
ratio indicated in the Ypical Uncued Propéres Section of thisdchnical Data
Sheet (pag 1). Complete mixing of the tacomponents isruited to obtain
optimum properties.

Two-pat mixing/propottioning/dispensing equipment igaglable for intemittent or
production line useThese systemseideal or line uses because of thesrialle shot
size and fow rae chalcteistics and a adgtade to most pplications.
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Surface Peparation

For high stength structwal bonds, paint,xade flms, oils, dust, moldelease agents
and all other sugice contaminantsust be completglremoved. However, the
amount of sudce peparaion directly dgends on theaquired bond sength and the
envionmental ging resistance desd by user.

The Pllowing deaning methods arsugested &r common sugces

Steel or Aluminum (Mechanical Abrasion)

1. Wipe free of dust with oil-fee solent sub as acetone or alcohol sehts.*
2. Sandlast or drade using lean fne git abrasies (180 gt or finer).

3. Wipe ajain with sohents to emowe loose padicles.
4,

If a primer is usedit should be pplied within 4 hous after suidice pepardion.
If 3M™ Scoth-Weld™ Stuctural Adhesve Pimer EC-1945 B/A is use@pply
a thin codéing (0.0005") on the metal sades to be bondedir diy for 10 mirutes,
then cue for 30 mirutes &18CF (82C) prior to bonding
*Note: When using soknts, &tinguish all ignition sowes anddllow the
manufctuer’s pecautions and dictions br use Use solents in
accodance with localeguldions.

Aluminum (Chemical Etch)

Aluminum alloys ma be ciemically deaned and ebed as per ASTM D 2651 his

procedue staes to:

1. Alkaline Degrease — Oakite 164 solution (9-11 a#/gf water) & 19CF + 10°F
(88°C £ 5°C) br 10-20 mimites. Rinse immedialy in large quantities of cold
running vater.

2. Optimized FPL Etch Solution* (1 liter):

Material Amount

Distilled Water 700 ml plus balance of liter (see bgjo
Sodium Dihromate 28 t0 67.3 cams

Sulfuric Acid 287.9 to 310.0mms

Aluminum Chips 1.5 gams/liter of mixed solution

To prepae 1 liter of this solution, dissavsodium dibromae in 700 ml of
distilled water. Adl sulfuiic acid and mix wll. Add adlitional distilled vater to
fill to 1 liter. Hea mixed solution to 150 to 18B (66 to 71C). Dissohe 1.5
grams of 2024 baralumirum dips per liter of mird solution. Gentlegitation
will help alumirum dissole in &out 24 hous.

To etd alumirum panels, place them in FPL letolution heted to 150 to 16F-
(66 to 7EC). Panels should soakif 12 to 15 mintes.

*Note: Review and follav supplies envionmental health and sy
recommendations prior to preptioa of this eth solution.

3. Rinse: Rinse panels ite@r unning tg water.

4. Dry: Air dry 15 mirutes; brce diy 10 mirutes (mininum) & 14CF (60°C)
maxinmum.

5. If primer is to be usedt should be jplied within 4 hous after suidice peparaion.
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Surface Peparation
(continued)

Plastics/Rulber

1. Wipe with isopopyl alcohol.*

2. Abrade usingihe git abrasies (180 gt or finer).
3. Wipe with isopopyl alcohol.*

Glass

1. Solent wipe suidice using acetone or MEK.*

2. Apply a thin coéing (0.0001 in. or less) of 3Mt Scoth-Weld™ Stuctural
Adhesive Pimer EC-3901 to the glass saeEs to be bonded and allthe pimer
to dry a minimrum of 30 mintes @ 75 (24°C) bebre bonding

*Note: When using soknts, &tinguish all ignition sowes anddllow the
manufctuer’s pecautions and dictions br use Use solents in
accodance with localeguldions.

Typical Adhesie
Performance
Characteristics

Note: The following technical information and data should be consideed representdive
or typical only and should not be useddr speciication pur poses.

Substrates and Eesting
A. Overlap Shear (ASTMD 1002-72)

Overlg shear (OLS) séingths were measd on 1 in. wide 1/2 in.verlap
specimens. Rese bonds are made indiidually using 1 in. x 4 in. pieces of
substrate except for aluminum. dpanels 0.063 in. thk¢4 in. x 7 in. of 2024
T-3 dad alumirum wee bonded and cut into 1 in. wide samples after 24shour
The thikness of the bondlineag 0.005-0.008 in. All tngths were measured
at 73°F (23°C) except where noted.

The separation ta of the testing jas was 0.1 in. per murte or metals, 2 in.
per minute ér plastics and 20 in. per mite for rubbers. The thioess of the
substrates wer steel, 0.060 in.; other metals, 0.05-0.064 ubbes, 0.125 in.;
plastics, 0.125 in.
B. T-peel (ASTM D 1876-61T)
T-peel stengths vere measwed on 1 in. wide bondg @3°F (23 C). The testing
jaw separton rate vas 20 inbes per miate. The substtes were 0.032 in. thik.
C. Cure Cyde

With the exception of Rde of Stength Build-Up €sts, all bonds, &re cued
7 days at 73 (23C) & 50% RH bebre testing or subjected to ther
conditioning or ewironmental ging.

Alumin um, Overlap Shear at Temperature (PSI)
(3 week room tempeiature cure 73F [23°C])

DP-4XL Adhesive
-67°F (-55°C) 2800
73°F (23°C) 4880
180°F (82°C) (15 min.)! 440
180°F (82°C) (30 min.)! 630
180°F (82°C) (60 min.)! 1240
180°F (82°C) (4 hr.)* 2400
250°F (121°C) (15 min.)! 280

1Represents time in test chamber oven before test.
-4 -
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Typical Adhesive

Note: The following technical information and data should be considesd representdive

Performance or typical only and should not be useddr specifcation pur poses.
Characteristics Substrates and sting(continued)
(continued) Metals, Overlap Shear Tested @ 7% (23°C) (PSI) (ASTM D 1002-72)
DP-4XL Adhesive
Aluminum- Etched 4740
Oakite degrease 5020
MEK/abrade/MEK 4300
Cold Rolled Steel- MEK/abrade/MEK 3400
Copper- MEK/abrade/MEK 3200
Brass- MEK/abrade/MEK 2500
Stainless Steel- MEK/abrade/MEK 2900
Galvanized Steel- Oakite degrease
Hot dipped 2900

Other Substrates, Owrlap Shear Tested @ 73 (23°C) (ASTM D 1002-72)

(Samples tested after 4 eek, mom tempeiature cure)

Surface Preparation ! Surface Preparation 2

DP-4XL DP-4XL
Substrate Adhesive Adhesive
ABS 700* 860*
PVC 570* 500*
Polycarbonate 460 570
Polyacrylic 350 330
Polystryene 540 600*
FRP 860 1300*
Phenolic 1310* 1390*
SBR/Steel 75 190
Neoprene/Steel 37 30

Lisopropyl Alcohol Wipe. See Surface Preparation Section (Part D) of this Technical Data
Sheet for additional information.

2|sopropy! Alcohol/Abrade/Isopropyl Alcohol: See Surface Preparation Section (Part E) of this
Technical Data Sheet for additional information.

*Substrate failure.
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Epoxy Adhesve
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Typical Adhesive Note: The following technical information and data should be considegd representaive

Performance or typical only and should not be useddr specifcation pur poses.
Characteristics Substrates and Bsting(continued)
(continued)

Environmental Resistance

Aluminum (Etched)

Measured by Overlgp Shear Tested @ 73 (23°C) (PSI)! (ASTM D 1002-72)
(Samples tested after 4 ek, mom tempeiature cure)

DP-4XL

Environment Condition Adhesive
73°F (23°C)/50% RH 30 d? 5000
Distilled Water 30d,i® 4950
Water Vapor 120°F (49°C)/100% RH, 30 d 5220

200°F (93°C)/100% RH, 14 d 4625
Antifreeze/H,0 (50/50) 180°F (82°C), 30 d, i 5200
Isopropyl Alcohol 73°F (23°C), 304, i 5100
Methyl Ethyl Ketone 73°F (23°C), 30 d, i 4300
Salt Spray (5%) 95°F (35°C), 30 d 5100
Skydrol LD-4 150°F (66°C), 30 d, i 5240

!Data reported are actual values from the lots tested and may be higher than values published

elsewhere in this Technical Data Sheet.

2d = days
3j = immersion

Typical Curing
Characteristics

Note: The following technical information and data should be considezd representaive
or typical only and should not be useddr specifcation pur poses.

Rate of Strength Build-Up
Aluminum, Overlap Shear (ASTM D 1002-72)
Bonds Tested & 73°F (23°C)
DP-4XL Heat Cured 24 Hours After Application

Time at Temperature

Cure Temperature

(minutes)
120°F (49°C) 160°F (71°C) 250°F (121°C)
(Tested immediatel y | (Tested immediatel y | (Tested immediatel y
after cure c ycle/ after cure c ycle/ after cure c ycle/
tested 1 week tested 1 week tested 1 week
after cure ¢ ycle) after cure ¢ ycle) after cure ¢ ycle)
5 1160/ NA psi 1740/ NA psi 4050 / NA  psi
10 1190/ 4245 2385/ 4040 5275 /5495
20 1355/ NA 3480/ NA 5910/ NA
30 1050/ 4150 3410/ 4675 6115/5720
60 2125/ 4435 5090 /5210 6150/5715
120 3255/ NA 5880 / NA 5985 / NA
180 3980/ NA 5595/ NA NA / NA
240 4520 / NA 5345/ NA NA / NA
300 4875/ NA 5355/ NA NA / NA
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Typical Curing
Characteristics

Note: The following technical information and data should be consideed representdive
or typical only and should not be useddr speciication pur poses.

Rate of Strength Build-Up (continued)
DP-4XL Heat Cured Immediately After Application

Time at Temperature
(minutes)

Cure Temperature

120°F (49°C)
(Tested immediatel y
after cure ¢ ycle/
tested 1 week
after cure ¢ ycle)

160°F (71°C)
(Tested immediatel y
after cure ¢ ycle/
tested 1 week
after cure ¢ ycle)

250°F (121°C)
(Tested immediatel y
after cure ¢ ycle/
tested 1 week
after cure ¢ ycle)

5
10
20
30
60

120
180
240

300

O/NA  psi
514545
5/NA
514670
514575
15/NA
385/NA
2195/ NA
3650/ NA

O/NA psi
51/4900
5/NA
30/ 4665
2445 [ 4775
5150/ NA
5660 / NA
5775/ NA
5895/ NA

120/ NA psi
3895 /5275
5905/ NA
5500/ 6140
5775 /5855
5905/ NA
NA / NA
NA / NA
NA / NA

Rate of Strength Build-Up
Aluminum, T-Peel (ASTM D 1876-61T)
Bonds Tested & 73°F (23°C)

Time at Temperature
(minutes)

Cure Temperature

120°F (49°C)
(Cured immediatel y/
allowed 24 hrs
at 73°F [23°C]
before heat cure)

160°F (71°C)
(Cured immediatel y/
allowed 24 hrs
at 73°F [23°C]
before heat cure)

250°F (121°C)
(Cured immediatel y/
allowed 24 hrs
at 73°F [23°C]
before heat cure)

5 0/0 piw 0/0 piw 0/0 piw
10 0/0 0/0 49 /62
20 0/0 0/0 56/ 67
30 0/0 0/35 65/ 47
60 0/0 10/66 58 /53
120 0/2 61/68 55/ 47
Aluminum Bell Peel (ASTM D 3167)
Bonds Tested & 73°F (23°C)
Time at Temperature Cure Temperature
(minutes)
120°F (49°C) 160°F (71°C) 250°F (121°C)

(Cured immediatel y/
allowed 24 hrs
at 73°F [23°C]
before heat cure)

(Cured immediatel y/
allowed 24 hrs
at 73°F [23°C]
before heat cure)

(Cured immediatel y/
allowed 24 hrs
at 73°F [23°C]
before heat cure)

10
20
30
60

120

0/0 piw
0/0
0/0
0/3
0/6
0/25

0/0 piw
0/0
0/0
0/55
0/75
69 /82

0/0 piw
0/0
0/0
69/72
64 /67
49/73
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Storage and Shelf Like

Storage: Store poducts 860-8CF (15-27C) or refrigerate ér maxinum shelf like.
Shelf Life: These poducts hae a shelf lié of 12 months in aginal containes.

Precautionary Refer to Product Label and Material Safety Data Sheet for Health and Safety Information before using this
Information product.

For Additional To request additional product information or to arrange for sales assistance, call toll free 1-800-362-3550.
Information Address correspondence to: 3M Adhesives Division, 3M Center, Building 220-8E-05, St. Paul, MN

55144-1000. Our fax number is 651-733-9175. In Canada, phone: 1-800-364-3577. In Puerto Rico,
phone: 1-787-750-3000. In Mexico, phone: 5-270-2180.

Impor tant Notice

3M MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. User is
responsible for determining whether the 3M product is fit for a particular purpose and suitable for user’s
method of application. Please remember that many factors can affect the use and performance of a 3M
Adhesives Division product in a particular application. The materials to be bonded with the product, the
surface preparation of those materials, the product selected for use, the conditions in which the product is
used, and the time and environmental conditions in which the product is expected to perform are among
the many factors that can affect the use and performance of a 3M product. Given the variety of factors
that can affect the use and performance of a 3M product, some of which are uniquely within the user’s
knowledge and control, it is essential that the user evaluate the 3M product to determine whether it is fit
for a particular purpose and suitable for the user's method of application.

Limita tion of Remedies
and Liability

If the 3M product is proved to be defective, THE EXCLUSIVE REMEDY, AT 3M'S OPTION, SHALL BE TO
REFUND THE PURCHASE PRICE OF OR TO REPAIR OR REPLACE THE DEFECTIVE 3M PRODUCT.
3M shall not otherwise be liable for loss or damages, whether direct, indirect, special, incidental, or
consequential, regardless of the legal theory asserted, including, but not limited to, negligence, warranty,
or strict liability.

( 1ISO 9002

This Adhesives Division product was manufactured under a 3M quality system registered to ISO 9002
standards.

For Additional Product Sakty and Health Information, See Méerial Sakty Daa Sheet, or call:

Adhesives Dvision

®

Printed in U.S.A.

3M Center Building 220-8E-05 Recycled Paper Copyright © 3M 1999, 3M IPC
St. Raul, MN 55144-1000 40% pe-consumer All rights reserved.
Phone: 1-800-364-3577 or 651/737-6501 10% post-consumer 78-6900-9788-2
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