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Materials and Processes - Metals

DECORATIVE NICKEL — CHROME PLATED ON STAINLESS STEEL
GM4255M

1 SCOPE. This specification covers the basic require-
ments for nickel chromium plating on stainless steels. The
properly applied finish has been found to provide excellent
adhesion and corrosion protection.

1.1 Code A is primarily applicable to exterior moldings and
other trims made of austenitic stainless steel (300 series). The
stainless substrates do not need buffing and provide excellent
color match for surrounding plated trim. Coating consists of 4
layers; a woods nickel strike, bright-nickel, microporous
nickel, and chromium.

1.2 Code B is primarily applicable to austenitic stainless steel
(300 series) screws and bolts.

1.3 Code C and D is primarily applicable for a specific corro-
sion resistance requirement and color match.

1.4 Code E is primarily applicable to catings whose purpose
is to color match other parts. Chromium thickness, therefore, is
not specified.

1.5 Code F is primarily applicable to exterior moldings and
other trims made of Ferritic Stainless Steel (Types 434 and
436). The stainless steel substrates do not need buffing and
provide excellent color match for surrounding plated trim.
Coating consists of 4 layers: A Woods Nickel Strike, Bright
Nickel, Microporous Nickel, and Chromium.

1.6 Type 434 and 436 stainless steels normally require
mechanical finishing (pre buff strip, part buffing). The
mechanical finishing requirements shall be agreed upon
between stainless steel supplier and user.

2 REFERENCED STANDARDS.

GM1000M ASTM B368 ASTM B490
GM4260P ASTM B487 ASTM B571
GM4298p ASTM B456 ASTM B764

3 PROCESS REQUIREMENTS. Before nickel chro-
mium plating for GM4255M, Code A and Code F, the stainless
surface must be prepared as per process shown in GM
approved source list.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to specification must
comply with the requirements listed in GM1000M, "Restricted
and Reportable Chemicals."

4 TEST REQUIREMENTS.

4.1 PLATING THICKNESS. Minimum plate thickness shall
be 20pm (0.020 mm) bright nickel and 0.25pm chromium for
Code A, and 25pum (0.025 mm) bright nickel and 0.25um
chromium for Code F (see Table 1). The plate thickness
requirement shall apply to all low current density and high cur-
rent density areas of significant surfaces as specified on
appropriate part drawings. Such surfaces are those normally
visible, directly or by reflection, on the finished part when

assembled in car position or which can be the source of corro-
sion deposits that deface visible surfaces on the assembled
vehicle.

4.1.1 Minimum thickness and corrosion resistance perfor-
mance requirements for textured finishes (matte, vapor blast,
brush, etc.) apply after texturing.

4.1.2 Exceptions to the minimum plating thickness are gener-
ally shown as a detail on the part drawing by either
designating plating checkpoints or by indicating in an appro-
priate view the areas with deviated thicknesses allowed. These
exceptions must still meet the specified number of corrosion
test hours.

4.2 DISCONTINUOUS CHROMIUM. The microporous
chromium surface shall exhibit a minimum of 10 000 pores
per cm?, as determined by copper deposition or 2000 per cm?
as determined by active sites.

4.3 The recommended maximum electrochemical potential
difference for Code A and Code F finish between the micro-
particulate nickel layer and the bright nickel on all significant
surfaces of all substrates is 20 mV.

4.4 CORROSION RESISTANCE. Plated components sub-
jected to the test hours specified in Table 1 shall be free of
corrosion on all significant surfaces when examined at normal
reading distance with the unaided eye and uniform diffused
light.

4.5 ADHESION. Plated metallic components shall be sub-
jected to the saw grind test with no evidence of lifting or
peeling.

4.6 DUCTILITY. Ductility of electrodeposit on finished part
shall be acceptable when foils (ASTM B490) plated out of
bright nickel bath show ductility of 10% or greater (T/2R =
0.1, ASTM B490).

§ TEST METHODS.

5.1 PLATING THICKNESS. Thickness shall be determined
by the microscopic method (ASTM B487) or the electrochemi-
cal method (GM4260P). In cases of disagreement between the
purchaser and supplier, ASTM B487 shall be the umpire
method.

5.2 CORROSION RESISTANCE. Corrosion resistance shall
be determined by the cupric chloride acetic acid salt spray
(CASS) test, ASTM B368, and neutral salt spray (NSS) test,
GM4298P.

5.3 DISCONTINUOUS CHROMIUM. Shall be performed
by either the copper deposition (Dubpemall) method or by the
determination of active corrosion sites after corrosion testing,
Both are described in the appendix of ASTM B456. In the case
of an active sites determination, compare the viewed sample at
100X to the pore density charts shown in appendix of this
specification to determine pore count.
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5.4 DUCTILITY. ASTM B490 shall be used to test ductility.

5.5 ADHESION. ASTM B571 shall be used to test adhesion
{grind saw test).

5.6 Determine the potential difference between the micropar-
ticulate nickel and the bright nickel following ASTM B764.

6 RELIEF OF EMBRITTLEMENT.  All parts having
hardness above 32 HRC (302 HB) and all highly stressed cold
worked parts shall be baked to relieve hydrogen embrittlement.
Unless otherwise specified, these parts shall be baked immedi-
ately after plating. The temperature 200 C for 4 h has been
found suitable in some instances; however, variation in tem-
perature and/or time may be necessary in other cases.

7 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by materials engineering as meet-
ing the requirements of this specification.

8 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by materials
engineering. Lack of notification by the supplier constitutes
grounds for rejection of any shipment. While samples may be
taken from incoming shipments and checked for conformance
to this specification, the supplier shall accept the responsibility

for incoming shipments meeting this specification without
dependence upon purchaser’s inspection.

9 APPROVED SOURCES. Engineering qualification
of an approved plater is required for components processed to
GM4255M Code A and Code F and will include both the pre-
plate system and finish plating source. Only sources listed in
the GM Corporate Material File under this specification num-
ber have been qualified by materials engineering as meeting
the requirements of this specification.

10 GENERAL INFORMATION. GM4255M was first
published in September 1944. The information below depicts
deleted standards and the applicable replacements:

Deleted Standards Superseded by
GM4251M GM4372M, 4373M and 4374M
GM4255M, Code 30 | GM4255M, Code B
GM4255M, Code 1 GM4255M, Code C
GM4255M, Code 0O GM4255M, Code E

The latest revisions include:

Rev Date Description
D 6/93 | Added 5.6
E 6/97 |Revised 1.2

Plate Thickness on Significant
Surfaces (min)
Base Metal Type of Plate Code Total Nickel Chrome Corrosion Resistance (min h)
pm pm pm
Nickel A (NOTE) 20.25 20.0 0.25 22 (CASS)
Corrosion Chromium B 8.25 8.0 0.25 96 (NSS)
Resistant C 0.25 - 0.25
Steel Chromium D 0.12 - 0.12 Corrosion Resistance of
E ] ] ) 17 " Base Metal
Nickel F (NOTE) 25.25 250 0.25 22 (CASS)
Chromium

NOTE: Chromium shall be applied over microdiscontinous nickel deposit.

© Copyright JUNE 1997 General Motors Corporation Al Rights Reserved

4255M PAGE 2 JUNE 1997

 Documents


http://www.avadocuments.com/doc/gm-gm4255m-0
http://www.avadocuments.com/doc/gm-gm4255m-0

