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1. Scope coating. The coated plaque is either tested as is, or it is

1.1 This test method gives two procedures for measuring theonditioned by a low-temperature bake and then tested. The
force required to peel a metallic coating from a plasticcoating is cut through to the plastic substrate in a way that
substraté. One procedure (Procedure A) utilizes a universalforms two strips of coating (see Fig. 1). Each strip is peeled
testing machine and yields reproducible measurements that c4@m the substrate at a right angle using an instrument that
be used in research and development, in quality control antpdicates the force required to separate it from its substrate.
product acceptance, in the description of material and process

e . L ignifican n
characteristics, and in communications. The other procedure Significance and L.Jse . . .
(Procedure B) utilizes an indicating force instrument that is less 4-1 The force required to separate a metallic coating from its
accurate and that is sensitive to operator technique. It iplastic substrate is determined by the interaction of several

suitable for process control use. factors: the generic type and quality of the plastic molding

1.2 The tests are performed on standard molded plaque§ompound, the molding process, the process used to prepare
This method does not cover the testing of production electroth® substrate for electroplating, and the thickness and mechani-
plated parts. cal properties of the metallic coating. By holding all others

1.3 The tests do not necessarily measure the adhesion ofc@nstant, the effect on the peel strength by a change in any one
metallic coating to a plastic substrate because in properl?f the above listed factors may be noted. Routine use of the test

prepared test specimens, separation usually occurs in tH@ @ production operation can detect changes in any of the
plastic just beneath the coating-substrate interface rather th&pove listed factors. _

at the interface. It does, however, reflect the degree that the 4-2 The peel test values do not directly correlate to the
process is controlled. adhesion of metallic coatings on the actual product.

1.4 This standard does not purport to address all of the 4-3 When the peel test is used to monitor the coating
safety concerns, if any, associated with its use. It is thd"OCesS, a large number of plaques should be molded at one
responsibility of the user of this standard to establish appro-imeé from a same batch of molding compound used in the

priate safety and health practices and determine the applicaProduction moldings to minimize the effects on the measure-
bility of regulatory limitations prior to use. ments of variations in the plastic and the molding process.

2. Referenced Document 5. Apparatus
21 ASTM Standards: 5.1 Procedure A—A tension testing machine that has self-
E 4 Practices for Force Verification of Testing Machihes ~2ligning grips and that has a loading range that includes the
forces to be measured, 5 to 200 N, shall be used to separate the
3. Summary of Test Method coating from the substrate, and measure the force required. The

plague, is copper electroplated, with no additional metaE 4 The speed of separanon of th\_’-) crossarms of the machlne
shall be adjusted to give a separation rate of-23 mm/min.

The machine shall automatically and continuously record on a

1 This test method is under the jurisdiction of ASTM Committee B-8 on Metallic chart the load on one coordinate and the amount of peel on the

and Inorganic Coatingsand is the direct responsibility of Subcommittee B08.08.0ther coordinate. The amount of pee| may be obtained from

on Decorative Coatings. . .
Current edition approved Feb. 22, 1985. Published May 1985. OriginallycaICUIatlon' using a known chart SpEEd'

published as B 533 — 70. Last previous edition B 533 — 79.
2 This test is also known as the Jacquet Test. A detailed treatment of the testhas————————

been published by Saubestre et aPiating, Vol 52, 1965, p. 982. 4The Instron universal testing machine, Instron Corp., Canton, MA, has been
3 Annual Book of ASTM Standardgyl 03.01. found to be satisfactory.
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FIG. 1 Plaque

5.2 Procedure B—A spring-loaded, force-indicating instru-  Note 2—When the test is used as a control of the coating process,

ment with a measurement range that includes the force to bg@mmercially prepared plaques can be used.
measured, 5 to 200 N, shall be used to measure the force9.2 Clean, activate, and electroplate the plaques as speci-
required to separate the coating. The indicated force shall biged. The thickness of the metallic coating in the test area (see

accurate ta+10 %> Fig. 1) shall be 4G+ 4 pum.

6. Sampling Note 3—Itis necessary to have a ductile copper coating to perform this
6.1 A samolin rocedure is not applicable to this testtest. The thickness and uniformity of thickness of the metallic coating

’ pling p PP directly influence the peel strength; therefore, in order to standardize this

method. test, the coating thickness is specified. If a different coating thickness is

7 Test S . used, the results will not be comparable to other test results. It may be
- lest specimen necessary to use shielding during plating to obtain the required coating
7.1 Perform the test using a flat, molded plastic plaque sucthickness uniformity.

as shown in Fig. 1. Plaque dimensions may vary up-i® % 9.3 Cut through the coating along the dashed lines shown in

provided that the edges of slit peel strips are not closer than 1gjg 1, and also along the centerline so as to produce two

mm from any plague edge. parallel strips of coating that are 25.800.25 mm wide and

8. Conditioning approximately 75 mm long.

8.1 Condition the electroplated plaques requiring condition- Note 4—Following are methods that can be used to cut the coating:
(a) Slit the coating with a milling machine equipped with a slitting $aw.

ing by baking fo 1 h in an aifrcirculating oven operated at ¢

70 + 3°C. Place the plaques in the oven in a way that permit?perate the saw at a peripheral speed of 300 mm/s and a feed of 5 mm/s.
T - (b) Slit with a device such as shown in Fig. 2.

free circulation of air around all surfaces of the plaques. Allow (c) Cut the coating with a sharp blade guided by a straight&dge.

the conditioned plaques to cool to room temperature and then . . . .
test them within 1 h. Test the plaques that do not require 9.4 Using a sharp chisel or kn_n‘e, peel back an approx-
conditioning within 30 to 60 min following the coating mately 15-mr_n tab of one of the strips a.t the end adjacent to the
process. molq gate. Fiberglas-reinforced adheswe-backed tap_e may be
applied to the two surfaces of the tab to improve the grip on the
Note 1—The separation strength of an unconditioned plaque willtgh between the jaws of the testing machine.
change with time. The separation strength of a conditioned plague may

change with time after conditioning.
® Some sources of commercially prepared plaques found suitable for this purpose
9. Procedure are: Borg-Warner Corp., Chemicals Div., Parkersburg, WV; Monsanto Polymers and
; ; ¢ | Retrochemicals, Indian Orchard, MA.
9'1. Mold the requwed numb.er of plaques using the specmeﬁ 7 Shielding methods are described in ffechnical Proceedings of the American
m0|d|ng Compound and m0|d|ng procedure- Electroplaters’ SocietyVol 47, 1960, p. 94, and in th&onthly Review of the
American Electroplaters’ Societypl 34, 1947, p. 1361.
& A Union HSG #14-0.064 slitting saw available from the Union Twist Drill Co.,

® The following instruments have been found to be satisfactory: “Platron,” ModelAthol, MA, has been found satisfactory.
I, Plateq Corp., New Haven, CT, and Chatillon Type 0024 spring scale, John ° A satisfactory commercial instrument for doing this is the Specimen Scriber,
Chatillon & Sons, Gardens, NY. available from Plateq Corp., New Haven, CT.
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PLASTIC RETAINING
RINGS WITH ALLEN
SET SCREWS.

STEEL PULLEYS FOR
BELT DRIVE.

STEEL SHAFT

15 mm DIAMETER BY

500 mm.

SAW BLADE-SCREW SLOTTING, HIGH SPEED
STEEL, 44 mm 0O.D., 15 mm HOLE, 0.6 mm THICK,
90 TEETH, HOLLOW GROUND.

(SEE DETAIL ‘A’ FOR SPACING)

T

25.00 + 0,25 mm —fat——= L—»—ZS.OO + 0.26 mm

9476.20 + 1.6 mm

DETAIL "A’

PILLOW BLOCKS

FIG. 2 Table Slitting Device

9.5 Procedure A:

9.6.3 Separate the strip from the plaque at an angle of

9.5.1 Install a holding fixture on the fixed arm of the testing90 = 5° to the plaque and at a rate of 253 mm/min.
machine. The fixture shall support the plaque at a right angle to 9.6.4 During the separation the force on the indicator will

the pull direction of the machine. A suitable fixture is illus-

trated in Fig. 3.

rise to peak values and fall back. Record the peak values.
9.6.5 Repeat the test using the other strip on the plaque.

9.5.2 Place the plague in the holding fixture with the tab end 9.6.6 If a strip tears during separation, discontinue the test.
facing out. Locate the plaque so that the strip to be tested i$he readings obtained up to the point of tearing may be used

centered over the centerline of the fixture.

if at least 25 mm of the strip were peeled before the tear.

9.5.3 Clamp the tab in the jaws of the movable crossarm of 9.7 Repeat the peel test with a second plaque.

the testing machine.
9.5.4 Separate the strip from the plaque at a speed af 25
mm/min, and continuously record the force.

9.8 Examine the underside of the peeled strip and the bared
area of the plaque and determine whether the separation
occurred in the surface layers of the plaque (cohesive failure)

9.5.5 Repeat the test using the other strip on the plaque. or at the interface (adhesive failure). Plastic adhering to the
9.5.6 If a strip tears during separation, discontinue the tesuunderside of the strip is not always apparent to the naked eye,
The readings obtained up to the point of tearing may be usednd therefore should be verified microscopically.

if at least 25 mm of the strip were separated before the tear.

9.6 Procedure B:

9.9 Remove any plastic from the strip by means of a suitable
solvent. Acetone, for example, will remove ABS. Measure the

9.6.1 Restrain the plaque in a way that permits separatinghickness of the strip in several locations using a ball microme-

the strip.
9.6.2 Attach the tab to the spring-loaded tester.
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FIG. 3 Parallelogram Device for Use with the Universal Testing
Machine

|

ter that can be read to the nearest 1 um. (A micrometer that
reads in inches may be used if it can be read to the nearest
0.0001 in., 0.0001 in.=2.5 pm.)

10. Calculation

10.1 Peel, Procedure A-Calculate the arithmetic mean of
the highest and the lowest forces that were recorded for each
strip. Calculate the arithmetic mean of the four pull tests (two
strips on two plaques). If the testing machine indicates the
force in units other than newtons, convert the values to
newtons.

10.2 Peel, Procedure B-Calculate the arithmetic mean of
the recorded peak values. If the tester indicates the force in
units other than newtons, convert the values to newtons.

10.3 Thickness—Calculate the arithmetic mean thickness of
each strip. Calculate the arithmetic mean thickness of the four
strips (two strips on two plaques).

11. Report
11.1 Report the following information:
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11.1.1 Identification of the plastic in the plaque by generictres. Report separately, identifying each, the thicknesses for the
type, manufacturer, and by manufacturer's grade and lotinconditioned and the conditioned plaques.
designations. 11.1.7 Whether the failure was cohesive or adhesive or
11.1.2 The molding conditions used. mixed. Report separately, identifying each, the findings for the
11.1.3 The cleaning, activating, and plating processes usednconditioned and the conditioned plaques.
11.1.4 The procedure (A or B) used. o )
11.1.5 The mean peel strength of the four tests and thé2- Precision and Bias
highest and lowest peel values obtained. Report the values in 12.1 The precision and bias of this test method have not yet
newtons per 25-mm width. Report separately, identifying eachheen determined, but the test is useful in controlling the quality
the results obtained with the unconditioned and the conditionedf electroplated plastics.
plaques.
11.1.6 The arithmetic mean coating thickness and the maxil3- Keywords
mum and minimum thicknesses. Report the values in microme- 13.1 electroplated plastic; peel strength test
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