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NINGBO POLARIS METAL PRODUCTS CO., LTD
XINCHENG COUNTRY CHANGUJIE, NINGHAI, CHINA

The following sample(s) was/ were submitted and identified on behalf of the client as:

Sample Name
Sample No.
Test item

Date of Receipt
Test Period

Test result(s)

PVD COLORED STAINLESS STEEL SHEETS

NBMLM140700277

Adhesive Power Test, Neutral Salt Spray Test, Chemical Resistance Test, Cross
section +SEM inspection

Jul.24,2014

Jul.24,2014 to Aug.05,2014

For further details, please refer to the following page(s)
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1. Test Item: Adhesive Power Test
Test Method: GB/T 5270-2005 section 2.8

Test Conditions:

Spacing of cuts: Tmm

Cutting tool: Hand-held single-blade cutting tool

Test Resuli(s):

Sample Color Result
Gold Plating film did not peel off from metal
Rose Gold Plating film did not peel off from metal
PVD Colored Stainless Bronze Plating film did not peel off from metal
Steel Sheets Coffee Plating film did not peel off from metal
Black Plating film did not peel off from metal
Nickel Silver Plating film did not peel off from metal

Test Photos:

Fig.1 PVD Gold Colored Stainless Steel Fig.2 After Adhesive Power Test

Sheets PVD Gold Colored Stainless Steel Sheets
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Fig.3 After Adhesive Power Test
Close-up
PVD Gold Colored Stainless Steel Sheets

Fig.4 PVD Rose Gold Colored Stainless Steel
Sheets

Fig.5 After Adhesive Power Test @S AfterAdheglye PoysgsFest

: Close-up
PVD Rose Gold Colored Stainless Steel PVD Rose Gold Colored Stainless Steel
Sheets Sheets
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Fig.7 PVD Bronze Colored Stainless Steel Fig.8 After Adhesive Power Test
Sheets PVD Bronze Colored Stainless Steel Sheets
— , =

Fig.9 After Adhesive Power Test
Close-up
PVD Bronze Colored Stainless Steel Sheets

Fig.10 PVD Coffee Colored Stainless Steel
Sheets
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Fig.12 After Adhesive Power Test
Close-up
PVD Coffee Colored Stainless Steel Sheets

Fig.11 After Adhesive Power Test
PVD Coffee Colored Stainless Steel Sheets

=

Fig.13 PVD Black Colored Stainless Steel Fig.14 After Adhesive Power Test
Sheets PVD Black Colored Stainless Steel Sheets
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Fig.15 After Adhesive Power Test
Close-up
PVD Black Colored Stainless Steel Sheets

Fig.16 PVD Nickel Silver Colored Stainless
Steel Sheets

Fig.17 After Adhesive Power Test Fig. 18gsfter Adgesive Power 1063

1 A . Close-up
PVD Nickel Silver Colored Stainless Steel PVD Nickel Silver Colored Stainless Steel
Sheets Sheets
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2. Test Item: Neutral Salt Spray Test
Test Method: GB/T 10125-2012

Test Conditions:

Concentration of solution collected: (50+5) g/L NaCl
Chamber temperature: (35t£2) C

Volume of salt solution collected: (1.0~2.0) ml/ (80cm?®-h)
pH of collected solution at (25+2) ‘C: 6.5~7.2

Exposure Period: 96h

Test Resuli(s):

Sample Color Result
Gold No corrosion, rusting, color fading was found after test
Rose Gold No corrosion, rusting, color fading was found after test
PVD Colored Stainless Bronze No corrosion, rusting, color fading was found after test
Steel Sheets Coffee No corrosion, rusting, color fading was found after test
Black No corrosion, rusting, color fading was found after test
Nickel Silver No corrosion, rusting, color fading was found after test

Test Photos:

Fig.19 PVD Gold Colored Stainless Steel

Fig.20 Reference sample Tested sample
PVD Gold Colored Stainless Steel Sheets

Sheets Neutral Salt Spray Test
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Fig.22 Reference sample Tested sample

Fig.21 PVD Rose Gold Colored Stainless PVD Rose Gold Colored Stainless Steel
Steel Sheets Sheets

Neutral Salt Spray Test

Fig.24 Reference sample Tested sample
PVD Bronze Colored Stainless Steel Sheets
Neutral Salt Spray Test

Fig.23 PVD Bronze Colored Stainless Steel
Sheets
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Fig.25 PVD Coffee Colored Stainless Steel

Fig.26 Reference sample Tested sample
PVD Coffee Colored Stainless Steel Sheets

Sheets Neutral Salt Spray Test

Fig.27 PVD Black Colored Stainless Steel

Fig.28 Reference sample = Tested sample
PVD Black Colored Stainless Steel Sheets

Sheets Neutral Salt Spray Test
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Fig.29 PVD Nickel Silver Colored Stainless PVD Nickel Silver Colored Stainless Steel

Fig.30 Reference sample Tested sample

Steel Sheets Sheets
Neutral Salt Spray Test

3. Test Item: Chemical Resistance Test

Test Method: supplied by client, take a piece of cotton cloth and dip into alcohol, scrape on the metal plate

20 cycles within the same area, evaluate the color fading after test

Test Resuli(s):

Sample Color Result
Gold No color fading was found after test
Rose Gold No color fading was found after test
PVD Colored Stainless Steel Bronze No color fading was found after test
Sheets Coffee No color fading was found after test
Black No color fading was found after test
Nickel Silver No color fading was found after test
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Test Photos:

Fig.31 PVD Gold Colored Stainless Steel Fig.32 After Chemical Resistance Test
Sheets PVD Gold Colored Stainless Steel Sheets

Fig.34 After Chemical Resistance Test
PVD Rose Gold Colored Stainless Steel
Sheets

Fig.33 PVD Rose Gold Colored Stainless
Steel Sheets
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Fig.35 PVD Bronze Colored Stainless Steel Fig.36 After Chemical Resistance Test
Sheets PVD Bronze Colored Stainless Steel Sheets

Fig.37 PVD Coffee Colored Stainless Steel Fig.38 After Chemical Resistance Test
Sheets PVD Coffee Colored Stainless Steel Sheets
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Fig.39 PVD Black Colored Stainless Steel Fig.40 After Chemical Resistance Test

Sheets PVD Black Colored Stainless Steel Sheets

Fig.41 PVD Nickel Silver Colored Stainless

Fig.42 After Chemical Resistance Test
PVD Nickel Silver Colored Stainless Steel

Steel Sheets Sheets
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4. Test Item: Cross section +SEM inspection
Test Method: Per IPC TM650 2.1.1. GB/T 15749-2008 and client’s requirement.

Test Resuli(s):

Plating Thickness (um)
) S;rﬂpl%n Test Position
P H1 H2 H3 average
Gold 0.3349 0.3489 0.2931 0.3256
Rose Gold 0.1675 0.1396 0.1814 0.1628
PVD Colored Bronze 0.1954 0.2233 0.2233 0.2140
Stainless Steel
Sheets Coffee 0.1535 0.1814 0.1814 0.1721
Black 0.2373 0.2512 0.2512 0.2466
Nickel Silver 0.3629 0.3908 0.5303 0.4280

Test_ Photos:

=190mm BT = §

Fig.43 SEM observation —Gold-8000X Fig.44 SEM observation —Rose Gold-8000X
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Fig.45 SEM observation —Bronze-8000X
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Fig.47 SEM observation— Black-8000X Fig.48 SEM observation— Nickel Silver-8000X
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Black Nickel Silver

All above tests were carried out by a SGS laboratory.
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