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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

WELDMENTS — TEST METHODS
GM4460P

1 SCOPE. This specification describes five test methods
for the evaluation of weldments. Included are a deep-etch
test, guided bend test, shear test for filiet welds, nick-break
test for butt welds and evaluation of size and contour of fillet
welds.

2 DEEP-ETCH TEST FOR WELDS, METHOD 1.

2.1 General. This test method deals with the chemical
etching of welds for the detection of defects resulting from
welding.

2.2 Materials and Apparatus.

2.2.1 The material to be tested shall be obtained from the
following type sample:

a. A sample of sufficient size to be representative of the
weld shall be removed from the weldment, or

b. A sample of the type weld desired shall be prepared
using same materials (composition and thickness),
filler material if any, and welding conditions as those
used on the fabrication in question.

c. From either type of sample, transverse sections
should be cut to provide additional test pieces; the
surface to be examined should be ground smooth.

2.2.2 Deep-etching baths and types of containers recom-
mended for use in conjunction with the etch test are listed in
Table 1.

2.3 Procedure.

2.3.1 Any oil or grease on the surface of test samples shall be
removed previous to etching for best results,

2.3.2 Weldments fabricated with the use of a flux should
have the protective slag formation removed from the weld
with the use of a chipping hammer or sand blasting prepara-
tory to etching.

2.3.3 Etching shall be by immersion in the appropriate
etchant at temperatures as previously indicated. An alternate
etchant is given for aluminum alloys where it is not practical
to use a wax coated container. Immersion in 15% NaOH is
followed by water rinsing and subsequent immersion in 3.5%
HNO,.

2.3.4 Etching time varies somewhat with the type of materi-
al, but etching should be continued until surface discoloration
and scale are removed and the surface of the metal has been
adequately attacked.

2.3.5 It is not necessary to throw away the acid after each
test, but best results are obtained by using a fresh solution for
each test. Irregular etching effects are obtained if the etching
solution is excessively dirty or contaminated, or if the sample
is oily.

2.3.6 A dark film formed on etched ferrous base parts can be
easily removed by brushing with soap and water followed by
rinsing. Film formed on aluminum and magnesium alloy
weldments in the etching bath can be removed by brushing
with clear water.

2.3.7 Samples may be dried in air stream and protected with
a clear coating if desired.

2.4 Evaluation. The etched welds, surface and cross-section
shall be examined for cracks, voids, discontinuities, etc. The
extent of weld metal penetration can be determined on the
etched cross-section.

3 GUIDED BEND TEST FOR WELDS, METHOD 2.

3.1 General. The guided bend test is normally used in
qualifying welding techniques, joint design and welding
operators. Because of the nature of the test, the results should
be used only on a comparative basis. Consideration must be
given to the comparative strengths of the weld metal and
parent metal.

OCTOBER 1988

PAGE 1

4460P

o Documents


http://www.avadocuments.com/doc/gm-gm4460p-0
http://www.avadocuments.com/doc/gm-gm4460p-0

9006373 0002599 719

GENERAL MOTORS ENGINEERING STANDARDS Materials and Processes - Procedures

WELDMENTS — TEST METHODS
GM4460P

TABLE 1 - ETCHANTS

Waeldment Composition Etchant Container Temperature

1. Carbon, HSLA, Low

Alloy Steel and Iron 50% Commercial HC1 Non-Meral Composition or Pyrex 0C
2. Highly Alloyed Ferrous HC! + HNOj (20:1) Non-Metal Composition or Pyrex 60 C
Base Meuals
A Metal] or Composition R
(A) 30% HF . . . oom
3. Aluminum Alloys Container Lined with Wax
(B) 15% NaOH 12% Cr Suinless Iron Room
3.5% HNO, 12% Cr Stainless Iron
4. Magnesium Alloys 10% Acetic Acid 17% Cr Steel Room
5. Copper Alloys HNO, Conc. or Diluted Non-Metal Composition or Pyrex Room
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