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TITLE : ELECTROPLATED CHROMIUM COATINGS DECORA |

CLASS : C2

PUBLICATION RECORD

This stenderd has been revised in consequence of the following changes:
. {1}a copper coating thickness on plastic has been clearly specified; snd
{2} a sratement has been added that conformance to prohibitions and restoictione
for substances of enviromnmental concexn in TSE2000IG ig regquired.
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1. Scope

This standard covers copper-nickel-chromium, nickel-chromivm and chromium
coatings {hereinafter referred te as Tooating™) to be depesited on avtometive
parts for the purpeses of decoration and corrosion prevemtion. The parts made
of materials provided by this standard shall conform to prohiblitions and
restrictions fox substances of envirommental concern in TSEOOULG. ExXempt uwses
specified by EU ELV Directire shall conferm to the latest wversicn of the
Directive. '

2. Summary of Treatments
hfter applying pretreatments suited to the kinds of base material and the surface
conditions {such aza degreasing, cleaning, derusting, activation, etching,
increasing electric conductivity, etc.),. copper, nickel and chromium coating
shall be alectroplated.

. 3. Classification .
The costing shall be claszified inte the 4 grades given in Table 1 according
to the service comditicons.

. Table 1
Grade Code Servlice condition Application
v TSHESO4G-0 Vary ssavere Exterior parts
s TER65046~-8 . Severe
a TSHE504G-2 Moderate
B TSARS4G-B Mild Interior parts

d.Quality

4.1 Appearance
The surface of coating shall ba fested according to the testing metnod in Section
§.1. The gurface should be smooth and flat, has gleoss, and be free of stainm,
blister, £flaw, crack, uncostedarea, pit, rough depesit and other abnornalities’™,
However, these quality requirements are not applicable tp invisible areas of

the completely built-up motor wehicles. .

Noter {1} :
The permizsible iimdt shall be predetermined between the parties concerned
by using limit sanples. The 1fimit is as far 2s being invisible when inspected
risually from the distance of 50 om under daylight in the condition of
completely built-up vehicle.
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in Table 2.

4.2 Coating Thickness and Corrosion Resistance
The coating thickness apd corrosicn reslstance shall be tested according to the
testing method specified in Sections 6.2 to 6.5 and shall aser the requirements

Howewer, the applicaticn range shall be determined by the agreement

betwsen the psrties concerned.

Fable 2
Grada Cods xind  of caatlng Piinipum coating thickneas' ™ JCorroslon resistancs (b
bage lmathod = | Pm
materizl Conper' ™ IHickel |Chromium [SST " [Corzedkote'™ |CRESVT
[4] TEHES 4G~ |Zinc aklisy] & o b 10 35 [Sec. 5.3] k240 " 4% min. ipa
Flastic ™ 0.8 i n - min.
[ 0.3 160 mie,
Plumicum —
allay
2 TEEESLAGE~2 (ITeD 4 5 8.7 200 4% min. €0 min.
ALuminus b or ¢ 0.2 min.
sllay - 14
ginc akioy
Flastic - -
: Stainless o - - 2.3 kel -
A TENESOAGE-A [Trecn d . 15 0.6 Z2 16 min. 30 min.
’ . ARiuxinon ] DLk min .
aliay = 17 .15
Zinc alioy & 3 10 .1
G L0 0,15
Plasatic B W 0.1 -——
o .15
_ Staipless | —-- e —— q.1 -== ——=
B TERES04G-B [Izon 7 5 <4
2ine allay fmin.
Plastic il -—-
Ailuminom 7 B 2
ailoy Ein.
Hote: (2]

The coating method shall conform to Table 3, provided that the methed sball
ke selected from among the ringes designated to each kind of base material.

Table 3
|Coating method Hickel Chrominm
a ~Dpuble ar- triplie Crack-free + microcrack
b Deouble or tripie + " Microcrack
high stress strike
C Doukble ox triple + Microporcue
dispersed strike
= Doukle or triple |[Microcrack {thick deposit)
Remark:

4s for double and tripie uckel coatings, the thickness of semibright nlckel
layex should be no less than a balf of the whole nickel layer thickmess.

hher gt aediy

SRR

R S s S R T
T e ST S AR e S TN

Establishedf 6 Revised:
Feb. 2004

2 ! 8




Get. 2. 2006 2:B1PW ORYMPIC COATERS INC Wo.3660  P. 4

COMNFIDENTIAL DO NOT REFRODUCE

& | TOYOTA ENGINEERING STANDARD | TSH6504G

Hote: (3 . ]
The measuring point of ceating thickngss shall be set, as a rule, at the portion
Dawing minimam thickness, Howevar, if the coating thickness is markedly uneven
due to the shape, the measuring point may be vhanged sccording te the agreemant
ketween the partiess conceroed.

Hote: (4} :

The copper coating may be substituted for the nickel ¢cating except the case
that the base material is zinc alloy or aluminum slloy,

Hoete: (5}

Salt spray test: For Grade U, carry out this test after the gravel test specified .
in Method E in TIELS553G on the center pertion of specimen cut to an appropriate
size. No rusting shall be observed, For Grade S and Grade B, ho rusting shall
ke observed afier ¢arrying out this test without the gravel test. For Grade
B, carry out this test without the gravel test and there shall not be three ox
more rust =pots in each applicable area of 100 an’.

Note: {E}

Corrodkote test: There shall not be any recognizable rust or discoloration by
wisual inspsction from a distance of 50 cm. As for those coatings of grades
other thap U, there shall not be any spot of which local corrosion rate sxceeds
10 %. If, however, appliceble arsa is 25 cn’ or iess, overall corrosion rate
shall not sxcesd 10 %. '

Hote: (1

C4S5 test: There cshall oot be any recognizable ruet (surface zust} ox
discoleraticn by visval inspection from a distance of 50 cm.

Hote: () '

Such eoating thickness is required that guarantess the appearance and thermal
cycle resistance. This shall be the same or more than tbe thickness of nickel
coating at the measurement point subject to conditions of the base material such
as shape, size and forming conditions.

4.3 Thermal Cycle Reslstance
in zase the base material is plastic, the formed ceoatimg must meet the
raquiremsnts given in Table 4 in the thesmal c¢ycle resistance test carried out
according to the test methed im Section 6.8,

Takle 4
Code Thermal eysle test'™ (Cyclal
TSEES045~T 4§ min.,
TSE6504G-5
TEBSE04G-h
ToH65 0465 < min.

Hote: (%)
Elister, pealing or crack in the appliceble surface must not gocur.

: The racipiont of thir sorodard thall uadertaics U blowing ceabiduntiabity shligitions wm the veseip! of thin A x -
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4.4 kdheston
The adhesicn of coating must be tested by the test method in Section 6.7 and
peeling musz not easily occur between base material gnd coating layers.

4.4.1Hetal RPaze
Adpesion of coating onto the base metal shall be tested by the nethod specified
in Secticn 6.7.1, and peeling must not os¢ur bertween base material and coating
layers.

4§.4.2 Plastic Bass
Adnesicn of goating ontc the base plastic shall be tested by the mathod spacifiad
in Section 6.7.2, and peeling must easily not gocur between base material and
coating layers., Criteria for evaluation of the test result vary depending on
the test method and shall be determined upon agresment between the parties
concerned.

4,5 Ductility
The ductility of beight nickel coating must be 0.1 or more when tested according
to the test method in Sectien §.5. The ductility of semibright nickel coating
must he 0.4 or more when tested according to the test gethod in Section 6.3,

5. Progess Condlticns
The coating process shall satisfy the following conditicns.

5.1 Double Hickel Coeting
{11 Douvble coating consisting of semibright nickel coating in the lewer layer
and bright nickel coating in the upper layer is applisd.
{21 The content ratic of sulfur muet be O £ 0.005 % Ffor semibright nickel coating
layer and .05 o 0.07 % for bright nickel coating layer.

$.2 Triple Wickel Coating
{1} Between the semibright nickel ¢oating layer and bright nickel ccating layer,
both similar to those in the case of double coating, the intermediate pickel
coating excesding 4.6 Pm in thickness is applied.
{23 The content ratio of sulfur in the intermediate nickel layer must be 0.1 %
or more.

mm:dmwmmmmmm Edunitbufirey obligations upon the rrenipt of this Established/ B Revised:
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i.3Microcrack Chromiim [Double Layered Chromiuom] Coating

{1) The crack-free chrowiuwn layer prepared by a special bath composition shall
be applied as the first layer. Then, the g$econd chromium layer with many
microcracks, which appesred through another special kath composition and
thick deposit, shall be appiied on the first layer.

{2} The nwenber of microcracks shall meet reguirements given in Table 5, After
washing tha specimen with hot water (80 CX3 pin), elsstrolyze it in the
condition shown below using a coulometric method. Then, coant the
microcracks using a microscope.
ia) Gasket t¢ be wused: S

{b) Electrolyzing speed: 0.01 Bm/s
{c)Electrolytic film thickness: 0.2 Pm
{3} The thickness of each ccating layer =hall ke 0.4 Fm or moxe.

Table 5
Class Cracks/cho
TSHES046-T 300 to 800
TSE6S04G-5 250 min.
TEHEH04AG-A 106G min.

5.4 Microcrack Chromiw: (Hormal Chromivm) Coating

{1}Many microcracks shall appear on the surface by depositing the high-
internal-stress nickel ceating prepared by a special bath composition on
the deuble or triple nickel coating to be 0.8 Pm or more of thickness and
further depositing the normal nickel coating on it.

121 The pumbex of the microgracks shall meet reguirements given in Table §.
Hunber of the microcracks shall be counted by the method spescified in the
Appendix 2 ¢f JES H 8517 or ASTH B43E.

5.5 Microporous Chromivm (¥oxmal Chromium) Coating
{1'2 large quantity of pores ahall appear on the chromium layer whem nickel
coating which has nonconductive particles as estectold in the layer undex
the chropium layer is applied.
(2) The mumber of pores shall bhe. 2000/cw’ or more. ithumber of the microcracks
shall be counted by the method specified in Section #.9.

6. Test Methods

6.1 ¥isual Inspeciion

The test surface shall pe wvisually inspected at a diptance of 500 mm under a
room light.

ﬂnmlﬁmdﬁnmmmmﬁemuumwmwmmhwim
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6.2 Thickness Test
The thickness shall be mea.sm:ed with & microscope, 28 a rule, or the covlomeiric
method may be used ag an alternative. For the measurement of chromium thickness
only, the fluorsacent X-ray thickness gags may be used.

€.3 salt Spray Test
The test shall be continsousiy carried out according o JIS B 2371 or RSTH Bll?..

6.4 Corrodkote Teat
The test shall be carried suk according to JIS H B502 gr ASTM B3BD.

6.5 CASE Test
The test shall be carried out acéording to JIS H 8502 or ASTH B36E.

6.6 Themmal Cycle Test
The specimen which, as a rule, have passed 48 b afrer being coated, shall be
tested up to the specified cycles, with each cycle satisfying the conditlcns
given in Table £.

Tabie €

Sequence Temperature (o) Time (min}
Foxr normal |Por high temperature
1 -30 =40 . 60
z Foom temperature (20EFiQ) 15
3 70 €0 or more' &0
4 _ Boom temperature (20%10) 15

Wote: (104}
This value shell be determined by the agreepent betwesn the partles concerned.

6.7 Adnhesion Teat

€.7.1Metallic Base Material
Bny of the grinding whesl test method, bend test msthod ox tens:.le test method
specified in JIS K 8504 oxr ASTH B571 shall be employad-

mmmxwmwmhmmmammgnmﬂwﬁpm-mumau Established/ 6 Revised:
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&.7.2 Plastic Base Materiszl

The test nethod specifiled in 2ppendix 6 in JIS H 3630 ox ASTM B532 shall be empleoyed.
The following method, however, may alac be employed. B3 a rule, the adhesion
test shall be carried cut in the following procedures on the specinen having
pasped 4% h after baing ccated.

{1] Cross cut the ccating zurface with s sharp Jpife in zuch z manney that the

ot may Teach the base materlal as illustrated in Fig. 1.

{2} Ralse the coated film at the acute angls portion from the oross pr:-int.
{3} Pull the raised coated film in the direction vertical to the coating surfacs.

Fig. 1

Femark 1:

In case the base materiszl is plastiec, the adhesion strength of the coating
i3 psually moxre than 2.8 H/ocm when the test is carried cut by pulling up a
10~mn wide strip ¢f coating at the peeling speed of 30 mm/min.

Remark 2:

The measurement of the coating thickeess showld be agsured inm the strict
meaning (ex. 3¢ method). Thus, generally, the average coating thickness
at a measurement point (ex. centex line of X control chart} shall be 30 to
59 % more than the specified value.

6.8 Ductility Test
The test shall be carried out according to ASTM B450.

&.9 Mpagurement of Foras
(1) Conduct the C2SS test specified in Section €.5 for the periodof time specified
in Table 2.
{2} Clean off the sucface with water.
{31 9se an alkaline solution {ex, sodium carbomate 50 9/L) g psel away chroms
usirg anodic electrolysis {€ ta 8 V.
{4} Measure the amcunt of pores by using a pair of 100-powex binoculazs.

mwmam;ummimhmmm i e DHEARE mnmmmmu P e 4.
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JIS
JIS
JI3
JL3
JIs
ASTM
ASTM
ASTH
ES5TH
ASTM

ASTM

ASTH

H

7
.+
a

asoz
8504
8617
BES3D
2371
B}17
B3GE
BE3BQ
Bd5é
B490
B533

E37T1

Appliceole Standards
TEH1353G
TSZ00016

Test Method for Chip Resistance of Paint Filns

Controel Rules for Substances of Bovironmental Concern
Methods of Corrosion Resistance Test for Metallic Ceatings
Marhods of Adhesion Test for Metallic Coatings
Electroplated Coatings of Wickel and Chromium
Electreplated Coatings on Plastics Materials for
becoxative Purposes

Methods of Jalt Spray Testing

Practice for Operating Salt Spray {(Fog¢) Apparatus
#Hethod for Copper-hccelarated Acetic hoid-5alt Spray (Fog)
Testing (CASS Test) '

Test Mathod of Corrosion Testing of Decorative
Elesctrodeposited Coatings by the Corxodkote Frocedurs
Specification for Electrodeposited Coatings of Copper Plusg
Wickel Filus Chromium and Nickel Plug Chromium

Practice for Micromefer Bend Taest for Ductility of
Electrodeposits ' '

Test Method for Peel Strength of Metal Electroplated
Plastics

Practice for Qualitative Adhesion Testing of Hetallic
Coatings
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