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1  Scope 

This specification covers basic requirements for copper-nickel-chromium  electroplated plastic parts.  

Note:  Nothing  in  th is standard supercedes appl icable laws and  regulations.  

Note:  In  the event of confl ict between the Engl ish  and domestic language,  the English  language shal l  take 
precedence.  

1 .1  Purpose/Material  Description.  This standard is intended for the fol lowing  appl ications:  

1 .1 .1  Interior (Code A).  Interior applications do not require the use of discontinuous chromium  or multiple layer 
nickel  systems.  For interior applications,  non-discontinuous chrome (r)  is permissible.  

  Type 1 :  Standard interior usage.  

  Type 2:  Applications where h igher coating  thicknesses are required  and/or performance requirements are 
not met with  Type 1  (e.g. ,  inside door handles,  manual  shifter decor rings,  or bezels,  may require Type 2) .  

  Type 3:  Small  parts such  as radio control  knob bezels.  These parts do not require ful l  plating  approval  per 
GMW1 61 93,  but only require demonstration  of plating  performance per this specification at Production  Part 
Approval  Process (PPAP).  Refer to Appendix B,  Figure B3,  for geometry l imitations.  

Note:  I f no interior type is l isted on  the detai l  drawing,  Type 1  is  assumed.  

1 .1 .2 Exterior (Code B).  For exterior applications,  discontinuous chromium  plate (microporous (mp)  or 
microcracking  (mc)) ,  in  addition  to a multiple layer n ickel  system,  shall  be used.  

  Type 1 :  Legacy type (not used for new programs/approvals) .  

  Type 2:  Standard exterior usage.  

  Type 3:  High corrosion service conditions (wheel  claddings and  caps).  

  Type 4:  High corrosion calcium  chloride resistant (e.g. ,  Russian  mud)  chromium.  

Note:  I f no exterior type is l isted on the detail  drawing,  Type 2 is assumed.  

1 .2 Symbols.  Not appl icable.  

1 .3 Applicabil ity.  This type of fin ish  shal l  be principally used for decorative purposes.  Bright and  other (e.g. ,  
satin,  brushed,  dark,  or grained)  appearances are for interior and exterior plastic appl ications,  as defined by 
styl ing  and  specific appearance standards.  

1 .4 Remarks.  None.  

2 References 

Note:  Only the latest approved standards are applicable unless otherwise specified.  

2.1  External  Standards/Specifications.  

ASTM B368 ASTM B604 ISO 1 463 ISO/IEC 1 7025 

ASTM B456 ASTM B764 ISO 21 77  

ASTM B533 ASTM B995 ISO 3497  

ASTM B571  IATF 1 6949 ISO 9227  
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2.2 GM Standards/Specifications.  

GMW3059 GMW1 4458 GMW1 61 93 GMW1 7083 

GMW1 4270 GMW1 4829 GMW1 6882 GMW1 7406 

GMW1 4444    

2.3 Additional  References.  

  GM Part Number 9591 083,  Global  Wheel/Wheel  Trim  Surface Standard  

  GM1 920 GP-1 2:  Early Production  Containment 

  GM1 927-3 Supplier Quali ty Statement of Requirements (SOR)  

  SOR Appendix F5 

3 Requirements 

See Appendix B,  Table B1  for summary of requirements.  This table (or an  equivalent form)  should  be completed 
by PPAP submissions.  The requirements are described in  detai l  in  Section  3.  

3.1  Appearance Requirements.  Parts must meet appearance requirements as stated in  the Statement of 
Requirements (SOR)  Appendix F5.  For Deviations,  e.g. ,  Wheel  Trim  and Cladding,  see Deviations Section ,  
Dev 3.1  at the end of this specification.  

3.2 Base Material/Substrate.  Only plastics approved by GM for chrome plating  shall  be used.  No regrind is 
allowed in  plated parts.  For substrate types,  see Table 1 .  Not al l  types are suitable for al l  parts.  For example,  
high  temperature parts l ike wheel  trim  shal l  not use Acrylonitri le Butadiene Styrene (ABS).  Reference the part 
drawing  for the type to use.  

 

Table 1 :  Typical  Approved Substrate Types 

Substrate Type Typical  Maximum Use Temperature 

ABS +90 °C ± 3  °C 

ABS/PC +1 1 0 °C ± 3 °C 

PA6,  PA66 -  MF (1 0 to  40)  +1 20 °C ± 3 °C 

PA6,  PA66 -  GF (1 0 to 30)  +1 30 °C ± 3 °C 

Note:  ABS = Acrylonitri le Butadiene Styrene,  GF = Glass Fil led,  MF = Mineral  Fil led,  PA = Polyamide (Nylon),  PC = Polycarbonate.  

 

3.2.1  Substrate Structure.  Parts shal l  demonstrate no defects l ike cracks,  splay,  pits,  or sink marks.  Parts shall  
be free of any internal  stresses which  adversely influence adhesion,  dimensional  stabi l i ty or appearance of the 
finish.  

3.2.2 Substrate Surface.  The surface shall  be smooth,  free of flow l ines,  cracks,  sink marks,  craters or substrate 
stratifications which  may influence the approved appearance or part properties.  Some molding  artifacts such  as 
parting  l ines flash  and gate marks can have a deleterious effect on  the durabi l ity of the finish  and  must be 
minimized.  Rework of substrate surfaces by sanding,  plasma treatment or other means must be approved by 
GM Engineering  and Suppl ier Qual ity.  Before parting  l i ne rework can be approved,  testing  to this standard must 
be completed on  parts which  include the proposed rework process.  GM Supplier Quali ty must review and 
approve any parting  l ine rework process before use.  

3.2.3 Substrate Surface Stress Test (only for ABS and for ABS/PC).  A substrate surface stress test is  
required for any new mold sets,  process changes,  or when h igh  surface stress is suspected.  Reference 
GMW1 7083 for instructions on  running  the acetic acid  stress test (for ABS and ABS/PC).  

3.3 Coating.  

3.3.1  Plating  Thickness.  Minimum plate thickness as specified in  Table 2 (for copper and nickel)  and Table 3  
(for chrome)  applies to al l  significant surfaces.  Significant surfaces are those normally visible,  directly or by 
reflection,  on  the fin ished part when assembled in  vehicle position or which  can be the source of corrosion 
deposits that deface visible surfaces on  the assembled vehicles.  Class A surfaces are always significant 
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surfaces.  The use of auxil iary anodes and advanced plating  analysis is recommended.  See Appendix B,  
Figure B2 for an  example of plating  layer construction.  

3.3.1 .1  Computer Aided Engineering  (CAE)  plating  thickness simulations are recommended when there is 
uncertainty of meeting  minimum plating  thicknesses due to part design  features.  Concerns for meeting  minimum 
plating  thicknesses should  be reported to Materials Engineering  for evaluation.  I f corrosion products are visible 
anywhere on  a finished and dressed component in  vehicle position  after testing,  this specification requ irement 
is not met.  For initial  study of a new part,  a mapping  of the metal  thickness of the part wi l l  be made on  significant 
surfaces.  

3.3.2 In  the case of n ickel  satin  fin ishes:  Al l  bright nickel  replacement of the satin  n ickel  is  to be a 1 :1  substitution  
of metal  thickness.  No "skim coating" of the bright nickel  with  satin  is al lowed to provide long  term  corrosion and 
appearance assurance.  Proof of abi l i ty to color match  satin  and other specialty fin ishes to the required 
construction  type must be provided to GM Design Appearance Qual ity,  (DAQ),  and GM Materials Engineering  
prior to any production  usages.  

3.3.3 Plating  Over Texture.  For parts that specify an  appearance of plating  over texture,  parts shal l  meet the 
requirements of this specification.  Peel  strengths and cross-sectional  images to show plating  thickness in  the 
area shal l  be reported for review with  the GM Materials Engineer.  Testing  to the ful l  specification  shall  be done 
on  every texture developed.  For new suppliers interested in  supplying  textured chrome parts,  specification 
testing  to qual ify the suppl ier’s technology on  textured  surrogate parts or plaques shall  be completed  before 
program sourcing  and presented prior to GM Materials Engineer prior to  GM Tech Review.  Qualification  testing  
plan  and surrogate part selection  shal l  be reviewed with  GM Materials Engineer prior to beginning  the testing.  

3.3.4 Plating  Thickness Mapping  and  P-Points.  This exercise is intended to demonstrate that minimum metal  
thickness is obtained for the entire part or to  alert GM to metal  thickness issues that may require attention.  
Thickness mapping  shal l  be completed as part of design  val idation.  

  Map the production rack to show high,  mid,  and low,  current density areas.  Provide this map as part of 
validation testing.  

  Select a high  and low current density part from  the production  rack.  

  For large parts,  apply a 1 0 cm  ×  1 0 cm  grid  for the entire part.  Unless otherwise directed,  check every 1 0  cm.  
I f the grid  area has contour,  measure the thickness in  the high  and low current density areas within  each  
grid.  I f the grid  area is flat,  one (1 )  measured point is  sufficient.  

  For small  parts <  1 0  cm  ×  1 0 cm,  one (1 )  representative point tested is sufficient unless the part drawing  
indicates more points,  or the part has a recess over 1 5 mm or a length/diameter ratio  <  2.0.  

  I f  there is a change to the rack design,  plating  th ickness mapping  shall  be completed to val idate the change.  

3.3.4.1  Plating  thickness should  be optimized so there are no exceptions to plating  thickness requi rements.  In  
the event of an  exception  to the plating  th ickness requirement,  there must be an  approval  by GM Engineering  
and the exception  shown as a detail  on  the part drawing  by either designating  plating  checkpoint(s) ,  or by 
indicating  in  an  appropriate view,  the area(s)  with  deviated  thickness allowed.  These exceptions must sti l l  meet 
the specified number of corrosion  test hours.  In  other cases,  the part drawing  may include zones.  When zones 
are specified,  deviations to the copper and n ickel  plating  thickness requirements in  Table 2 are al lowed,  
according  to Deviations Section,  Dev 3.1  located  at the end of this specification.  

3.3.4.2 Report the thickness mapping  and qual ity assurance plating  th ickness points.  These points are also 
referred to as P-points.  I f not otherwise designated,  at least four (4)  th ickness measurements shall  be made per 
part.  The number and location  of P-points shal l  be agreed upon by GM Engineering  and the GM Suppl ier Qual ity 
Engineer.  After PPAP,  the supplier is  encouraged to show correlations in  P-Points to each other and petition  GM 
Suppl ier Quality Engineer (SQE)  to reduce the total  number of points measured per part based on their dai ly or 
weekly testing  intervals.  

3.3.4.3 GM Engineering  and Supplier Quality reserve the right to change the locations and number of selected 
P Points i f not consulted or as any need should  arise.  Minimum thickness and corrosion  resistance performance 
requirements for textured  finishes (matte,  vapor blast,  brush,  etc. , )  apply after texturing.  The use of m icroporous 
(mp)  n ickel  is  required to minimize fingerprint marks or stains when specified.  
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Table 2:  Copper and Nickel  Thickness Requirements 

Application 

Plating  Thickness in  microns (µm) Note 1  

Total  
Minimum 

Copper 
Minimum 

Nickel  
Minimum 

Interior 
(Code A)  

Type 1  and Type 3  1 8 1 0 8 

Type 2 33 25 8 

Exterior 
(Code B)  

Type 1 ,  Type 2,  Type 3,  and Type 4 40 20 20 

Note 1 :  Plating  thickness exceptions may be l isted on  part drawings.  

 

Table 3:  Chrome Thickness Requirements 

Chrome Type Thickness (µm) Applicable Types 

Trivalent 
(r)  0.1 5 Minimum All  interior 

(mp)  0.1 5 to 0.40 Al l  interior,  exterior 

Hexavalent 

(r)  0.1 5 Minimum Note 1  Al l  interior 

(mp)  0.1 5 to 0.50 Note 1  Al l  interior,  exterior 

(mc)  0.8 Minimum All  interior,  exterior Note 2  

Note:  µm = micron(s),  mc = microcracked,  mp = microporous,  r = regular.  
Note 1 :  Minimum thickness 0.1 5 µm permissible in  Zones B and C per GMW1 6882.  
Note 2:  The use of microcracked chrome must be approved by GM Materials Engineering.  

 

3.3.5 Copper Layer Thickness.  In  special  cases,  the minimum thickness must be increased to meet 
performance requirements (e.g. ,  interior door handles) .  

3.3.6 Nickel  Layer Thickness.  For systems with  a total  nickel  layer ≥  20 µm,  multiple layer nickel  th ickness 
consisting  of at least two (2)  layers of electro-deposited n ickel  shal l  be as indicated in  Table 4.  In  the case of 
interior Code A,  parts where <  20 µm  of nickel  is  required,  a single,  bright nickel  layer may be used.  Exterior 
parts must have three (3)  or four (4)  primary layers of nickel.  A sample calculation  for percent (%)  semi  bright 
nickel  is  as fol lows:  

 

Semi Bright Nickel

Total Nickel
× 100 = percent (%)  Semi Bright  

 

Table 4:  Nickel  Thickness Requirements 

Type of Nickel  Layer 
Interior (Class A) Note 1  Exterior (Class B) 

Single Layer Note 2  Multi-Layer Triple Layer Quad Layer 

1  Semi  Bright (SB)  Not applicable 50% minimum 50% to 80% 50% to 70% 

2 High-Sulfur Not applicable Optional  Not applicable Required  

3 Bright or Satin  1 00% Required  20% to 50% ≥  30% 

4 Microporous (mp)/ 
Microcracked (mc)  

Not Required Optional  Required  Required  

Note 1 :  Dual,  triple,  or quad layer nickel  systems are allowed for interior.  I f dual  layer system is uti l ized,  at least 50%,  semi  bri ght (SB)  is 
required and the balance of bright nickel  wi l l  be required to meet minimum nickel  overal l  thickness and appearance as specified.  
Note 2:  For Interior <  20 µm of total  nickel,  a single,  bright nickel  or satin layer may be used.  
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3.3.7 Nickel  Electrochemical  Potential  (Exterior (Code B) Only).  Nickel  electrochemical  potential  shall  fol low 
Table 5.  Determine the electrochemical  potential  d ifference fol lowing  ASTM  B764.  See Appendix B,  Figure B1  
for an  example chart.  The supplier must demonstrate the conformance to this requirement by using  appropriate 
statistical  charting  techniques on  a routine qual ity control  basis.  

 

Table 5:  Nickel  Electrochemical  Potential  

Layers Potential  Range Note 1  

Microporous (mp)  to Bright or Satin  20 mV to 90 mV 

Microporous (mp)  to Bright or Satin  (Exterior Code B,  Type 4 only)  Note 2  50 mV to 90 mV 

Bright or Satin  to Semi  Bright (SB)  1 00 mV to 200 mV 

High-sulfur to Bright or Satin  Note 3  1 5 mV to 40 mV 

Note 1 :  The microporous layer shall  be cathodic to the bright or satin  nickel  layer.  The semi  bright nickel  layer shal l  be cathodic to the bright 
or satin layer.  The bright or satin  layer shall  be cathodic to the high sulfur layer.  See Appendix B,  Figure B1  for an  example.  
Note 2:  Certain  trivalent chrome systems are not optimized within  this range.  When recommended by the chemical  supplier and approved 
by GM Materials Engineering,  potential  ranges outside of the values l isted in  Table 5 may be used.  The al lowed electrochemical  potential  
ranges shal l  be documented in  the suppl ier’s control  plan.  
Note 3:  I f applicable to construction selected.  

 

3.3.8 Discontinuous Chromium. Microporous chromium is the preferred method for corrosion  resistance of 
plated plastic parts.  Plating  sources are required to maintain  microporous active sites as stated in  Table 6.  Usage 
of m icrocracked chromium should be l im ited and released by GM Materials Engineering.  The use of 
discontinuous chromium  is required for exterior parts and optional  for interior parts.  

 

Table 6:  Discontinuous Chromium Requirements 

Chromium Requirements 

Microporous (mp)  
Dubpernell:  Minimum of 1 0 000 pores/cm2  

Active Sites:  Minimum 5000 pores/cm2  

Microcracked (mc)  
250 cracks/cm to 800 cracks/cm  
(closed homogenous network in  al l  directions)  

 

3.3.9 Trivalent Chromium. For al l  trivalent chromium,  both  interior (Code A)  and exterior (Code B),  the 
corresponding  chemical  companies electroplating  grade hexavalent (or equivalent performance)  
sealant/passivate is required after the chromium  application  unless otherwise specifi ed.  Approved trivalent 
chromium  grades are l isted in  GM Materials Approved Source List.  

3.3.9.1  Test Requirements for Trivalent Chromium Chemistry Approval.  Chemical  suppl iers must perform 
both  Copper-Accelerated Acetic Acid  Salt Spray (CASS)  and Calcium  Chloride Mud Testing  (Russian  mud)  tests 
with  samples prepared at h igh  and low  Simultaneous Thickness and Electrochemical  Potential  (STEP,  see 3.4.3)  
and chrome (Cr)  thickness values,  as indicated in  Table 7.  Each test at each sample condition  must be done in  
tripl icate.  
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Table 7:  Trivalent Chromium Sample Conditions Note 1  

Chrome (Cr) Thickness Microporous (mp) to Bright or Satin  Potential  

0.1 5 50 

0.1 5 90 

0.40 50 

0.40 90 

Note 1 :  Certain  trivalent chrome systems are not optimized within  this range.  The chemical  supplier shal l  discuss with  GM Materials 
Engineering  the range most suitable for their system and test at the low and high end of their recommended operating  window.  

 

3.3.1 0 Bond  between Plating  and Substrate.  In  general,  al l  chrome plated components are expected to exhibit 
strong  adhesion  characteristics.  This is accomplished through design,  tooling,  resin  characteristics,  and plating 
process parameters.  A 2.54 cm  width  specimen wi l l  typically yield  up to 60  N  peel  strength.  For smaller parts or 
those with  difficult geometries,  a narrower width  can be selected.  For ABS,  i t is recommended a mean value on 
peel  strength  be achieved > 30 N  per 2.54 cm  width  (> 1 2 N/cm).  I f strong  adhesion characteristics are not met 
for any reason,  Materials Engineering  is to be contacted so that steps can be taken to remedy these l im itations.  
I t is  the plating  companies'  responsibi l i ty to bring  attention  to any part geometry l imitations leading  to poor 
adhesion.  

3.4 Test Requirements.  

3.4.1  Substrate Surface Stress.  The acetic acid  stress test (for ABS and ABS/PC)  is to be tested per 
GMW1 7083.  No cracks shal l  be visible at the end of test.  Document results with  pictures and note areas of stress 
and provide to the GM Validation Engineer.  

3.4.2 Plating  Thickness (for Part Mapping  and P-Points).  The plating  thickness shall  be determined by the 
microscopic method per ISO 1 463 or the electrochemical  method per ISO 21 77.  In  case of disagreements 
between purchaser and suppl ier,  the microscopic method shal l  be the preferred method for nickel  and copper 
layers.  

Note:  X-Ray (ISO 3497)  may be used,  but usage may be l imited to chrome layer thickness if copper and n ickel  
layer th ickness is too high.  

3.4.3 Nickel  Electrochemical  Potential  (Multiple-layer Nickel  Systems Only).  The electrochemical  potential  
difference between nickel  layers shal l  be determined to ASTM  B764.  See Appendix B,  Figure B1  for an  example 
chart.  This test is also known as the Simultaneous Thickness and Electrochemical  Potential  (STEP)  test.  

3.4.4 Determination of Crack Number/Pore Number.  Discontinuous chromium (microporous (mp))  
measurement shall  be performed by ei ther the copper deposition (Dubpernell)  method or by the determination 
of active corrosion sites after Copper-Accelerated Acetic Acid  Salt Spray (CASS)  testing.  Both  methods are 
described  in  ASTM B604.  Typically,  active sites are measured after 48  h  of CASS testing.  Some systems (i .e. ,  
satin  nickel)  may require CASS testing  for up to 60  h  to distinguish  active sites from  other features.  In  the case 
of an  active site’s determination,  compare the viewed sample at 1 00x to the pore density charts shown in  
Appendix A,  Figure A1  of this specification  to determine pore count.  Photomicrographs should  be taken to 
demonstrate effective pore size and distribution.  Other analytical  measures for determining  total  active sites may 
also apply.  Stripping  of chrome after CASS exposure and prior to active site determination  is required.  Active 
sites are the preferred method for both  hexavalent and trivalent chromium.  

For microcracked (mc)  chrome,  evaluation  and count of m icrocracks may be done directly by adding  a straight 
l ine of a certain  length  to the part and use of a microscope.  

3.4.5 Peel-Off Test.  Peel  test per ASTM B533 or equivalent on  a flat area of the part.  Use a test speed in  the 
range of 25 mm/minute to 1 00 mm/minute.  Test the part by taking  i t through the plating  process through acid 
copper.  Remove part from  the l ine,  cut out a section  for peel  testing,  reactivate the copper and deposit two (2)  
additional  layers of copper in  a hul l  cel l .  As an  alternative,  the peel  strength  may also be obtained after full  plating  
is completed.  See Table 8 for peel  strength  requirements.  

I f part size or geometry does not al low for a minimum peel  width  of 1 .25  cm,  test and report the peel  and sample 
width  for the maximum width  possible or fol low the procedure detailed in  the fol lowing.  

  To ensure a stable plating  system  performance,  run plaques or surrogate parts of the same material,  during 
the same time frame plating  the parts in  question.  Plating  through copper on the plating  l ine and use of a 
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