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Development of "Hexavalent Chromium Free" Bearing Shields
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The European Commission announced ELV (End-of-Life Vehicle) Directive in September 2000. The automotive makers
all over the world require parts manufacturers like Koyo to make "hexavalent chromium free, lead free and other hazardous
substances free" products. Hexavalent chromium plating has been applied for rolling bearing shields and rotary lip seals in
Koyo. In order to meet the requirement, alternative technology pursuing "Chromium Free" has been developed and
succeeded in practical application. This report presents technical approach to "Chromium Free" rolling bearing shields.
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Evaluation criteria of salt spray test

ooooo oooooo
0 oooo
0O0020%00
0O 00 20%0 100%
O0020%0 0
000 20%0 500
O O 0O 50%0 100%
oooooo
oooooo

N | OO | W=

gooossono
| OO 005%NaClaq.

——[0000
——[0ooo
——0000
—ﬂ-—DDD]DI:IDIEJDD

0 500 1000
ooooo

pooooo
O P N W A OO N

g3oooooooooon
Results of salt spray test

150mm

oooo oooo oooo oooo oooo

040000000M0D 180000000
Photographs of salt spray test (after 168 hrs.)

52 00000000000

gbooobmobooooooomoooboon
gobobooboobooboooboooobooso o
00000000 O000002.8g/m’000
omobooogooobm™moooooooon
gogbooboogobooobooobosogog

39



Koyo

De00000000000D00000OO0

ooo

ooooon

oooooo

ooo

osoooooooood

Layer structure of developed chrome-free treatment

03 O0Oo0ooooooooooo
Specimens of evaluation test

oo 000 |0booodgono (joobooooo
ooo od od ooools
ooo od od oooolo
oooo od O g
DooooJiIsKz2z2e6 534000000000

oad
uad
oo

40

oJjiIszz237ioooooooooooooo
gbooosgoooooooooooooon
oobedzoOooooooosooonO

gooooo

oooooo

7
6l 0004000
00095%000

5,

4’ /

3H

2t -—[000
0000

1r —-0000f

0 ‘ ‘ ‘

0 200 400 600

ooooo
gedoooooaad
Humidity cabinet test results
7
sl 00003500
000 0 5%NaClagq.

5,

4+

3

2 000
——0o0og

1 ——0000[

0 L L L

0 50 100 150

ooooo

070000000000
Salt spray test results

oooo

oooo

30mm

ooooo

0800000 bDm72000MOO0bDOOn
Corrosion after salt spray test (after 72 hrs.)

d
ooo
ogo
0240

oo
ogo
ogo
oono

oo
oono
oono

oo
oono
oogo
ooo
oo

O
O

oooooooooooooOgoaoano

04 0000OO0OOOOODOOODOODOOO
Time to generate peeling of coating at grease immersion test
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