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Stanyl ® 46HF4530 (Provisional)

Property Data

PA46-GF30

30% Glass Reinforced, Heat Stabilized, High Flow for E&E applications

Properties Typical Data Unit Test Method
RHEOLOGICAL PROPERTIES dry / cond
Molding shrinkage (parallel) 0.5/* % 1ISO 294-4
Molding shrinkage (normal) 1.3/* % 1ISO 294-4
MECHANICAL PROPERTIES dry / cond
Tensile modulus 10000/6000 MPa 1ISO 527-1/-2
Tensile modulus (120°C) 5500 MPa 1ISO 527-1/-2
Tensile modulus (160°C) 5000 MPa 1ISO 527-1/-2
Stress at break 210/115 MPa 1ISO 527-1/-2
Stress at break (120°C) 125 MPa 1ISO 527-1/-2
Stress at break (160°C) 110 MPa 1ISO 527-1/-2
Strain at break 3/6 % 1ISO 527-1/-2
Strain at break (120°C) 5.5 % 1ISO 527-1/-2
Strain at break (160°C) 5.5 % 1ISO 527-1/-2
Flexural modulus 9000/5500 MPa 1ISO 178
Charpy impact strength (+23°C) 60/90 kJ/m2 1ISO 179/1eU
Charpy impact strength (-30°C) 60/ 60 kJ/m2 1ISO 179/1eU
Charpy notched impact strength (+23°C) 13/17 kJ/m2 1ISO 179/1eA
Charpy notched impact strength (-30°C) 12/12 kJ/m2 1ISO 179/1eA
THERMAL PROPERTIES dry / cond
Melting temperature (10°C/min) 295/ * °C 1ISO 11357-1/-3
Temp. of deflection under load (1.80 MPa) 290/ * °C ISO 75-1/-2
Coeff. of linear therm. expansion (parallel) 0.25/* E-4/°C 1ISO 11359-1/-2
Coeff. of linear therm. expansion (normal) 0.6/* E-4/°C 1ISO 11359-1/-2
Burning Behav. at 1.5 mm nom. thickn. HB/* class IEC 60695-11-10
Thickness tested 15/* mm IEC 60695-11-10
Burning Behav. at thickness h HB/* class IEC 60695-11-10
Thickness tested 0.75/* mm IEC 60695-11-10
ELECTRICAL PROPERTIES dry / cond
Volume resistivity 1E13/1E9 Ohm*m IEC 60093
Electric strength 30/25 kV/mm IEC 60243-1
OTHER PROPERTIES dry / cond
Humidity absorption 2.6/* % Sim. to ISO 62
Density 1410/ - kg/m3 ISO 1183

06.04.2007

All information supplied by or on behalf of DSM in relation to its products, whether in the nature of data, recommendations or otherwise, is supported by research and, in good faith, believed reliable, but DSM assumes no
liability and makes no warranties of any kind, express or implied, including, but not limited to, those of title, merchantability, fitness for a particular purpose or non-infringement or any warranty arising from a course of dealing,
usage, or trade practice whatsoever in respect of application, processing or use made of the aforementioned information or product. The user assumes all responsibility for the use of all information provided and shall verify
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REPORT OF MATERIAL TEST

DATE:
—— L0

Customer g Ebis =)

Commodity: ¢ 5191 R PHOSPHOR BRONZE STRIP ( H )

Applied Standard: cNS 9503 Phosphor Bronze Shects,Plates and Strips

qglso 9002:4M8Y035-00
GEFR 2545 #®

Chemical Analysis Test

Size of Product
: : P(%) sn(%) CutSn+P (%)
Thickness| Width |Length
Work No.
(mm) (mm) |(mm)
- Standard 0.030 - 0.350 5.50 - 7.00 | min. 99.50
8700144 0.200 | 624.000 0.116 5.830 99.9565 :’597\
87C014B 0.200 |624.000 0.116 5.830 99.955 2 bLS/
87C089B 0.250 | 622.000 0.144 6.064 99,953 %{ 0
87C0884 0.250 | 623.000 0.137 6.054 99.950 >’L‘7K
Mechanical & Physical Test
- - - - - T El t .
Size of Product Dimension Test Tension Test Hardness Test | Grain Size Com(ielclclzi; S
Work N Thickness| Width |Length| Thickness Width Tensile Strength| Elongation HV -
Ok R0 (mm) | (mm) |(mm) (mm) (mm) (kgf/mm®) () (%)

Standard (-) 0.010 - (+) 0.000 () 0.10- (+) 0.00| 60 - 70 min. 8 185 - 195 - -
&7C014A 0.200 |624.000 0.200 G0O0D. 60.92 23.4 186.0 - 187.0 - 15;2
8700148 0.200 | 624.000 0.200 GOOD. 60.92 23.34 186.0 - 187.0 - 15.2
87C089B 0.250 | 622.000 0.248 G00D. 62.58 22.92 194.0 - 195.0 - 14.2
8700884 0.250 | 623.000 0.246 600D 62.60 22.60 194.0 - 195.0 - 14.2

MINCHALI METAL INDUSTRY CO., LTD.
Qc s . 11, Pei Yuan Road, Chung Li City, Taiwan, R. O. C.
i sl B 4920303 Tel : (03)4526141-5 (03)4526017-9

" Fax -

(03Y4529112 (03)Y4R29492AK



Test Report No. NGBML1201536501 Date: 06 Sep 2012 Page 1 of 5

YUEQING HUAXIN ELECTRONICS CO.,LTD.

(EAST TOWN INDUSTRIAL DISTRICT) 917NUMBER,HAPPY EAST ROAD HONGQIAO ,YUEQING,
ZHEJIANG

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

SGS Job No. : NBMLC120800200 - NB

Material and Mark : PA46

Buyer : WANG JIN LING

Manufacturer : WANG JIN LING

Date of Sample Received : 31 Aug 2012

Testing Period : 31 Aug 2012 - 06 Sep 2012

Test Requested : Selected test(s) as requested by client.
Test Method : Please’refer to next page(s).

Test Results : Please refer to next page(s).

Signed for and on behalf of
SGS-CSTC Ltd.

L\fs Yoo

XiaolingYan, Iris
Approved Signatory
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Test Report No. NGBML1201536501 Date: 06 Sep 2012 Page 2 of 5
Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 NGB12-015365.001 BLACK PLASTIC PELLET

Remarks :
(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDLF= Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive 2011/65/EU

Test Method :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by Colorimetric Method using UV-Vis.
(5) Determination of PBBs / PBDEs content by GC-MS.

Test Item(s) Limit Unit MDL o001

Cadmium (Cd) ’ 100 mg/kg 2 ND

Lead (Pb) 1000 mg/kg 2 11

Mercury (Hg) ) 1000 mg/kg 2 ND

Hexavalent Chromium (CrVI) - 1000  mg/kg 2 ND

Sum of PBBs 1000  mg/kg - ND

Monobromobiphenyl - mg/kg 5 ND

Dibrorhobiphényl - - mg/kg 5 ND

Tribromobipheny! - mg/kg 5 ND

Tetrabromobiphenyl _ . mglkg 5 ND

Pentabromobipheny! ' - mg/kg - 5 ND

Hexabromobiphenyl ' - mg/kg 5 ND

Heptabromobipheny! _ - mg/kg 5 ND

Octabromobiphenyl - mg/kg 5 ND

Nonabromobipheny! - mg/kg 5 ND

Decabromobiphenyl - mg/kg 5 ND

Sum of PBDEs 1000  mg/kg . ND

Monobromodipheny! ether - mg/kg 5 ND
This document is issued by the Company subjectto its G i Conditions of Sarvice printed overtea, an request or Mip:iferww,s9s.comiterms_snd_conditions,
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hciin g under the This ) be rep t i full, wﬂhaut priorwritten approvat of the Company.
& gm‘yo'hlslf ication of the t or ap e of this. ant is unlawful and offend my d'{o the fulluastextent of the (aw.

sennri b e Paods, plneRe oond ( s gt ieispione (5% SELAAE, v mmaih DN Docshsnkd@sus o nen:
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Test Report No. NGBML1201536501 Date: 06 Sep 2012 Page 3 of 5

Test Item(s) Limit Unit MDL 001
Dibromodiphenyl ether - mg/kg 5 ND
Tribromodiphenyl ether - mg/kg 5 ND
Tetrabromodiphenyl ether - mg/kg 5 ND
Pentabromodipheny! ether - mg/kg 5 ND
Hexabromodiphenyl ether - mg/kg 5 ND
Heptabromodipheny! ether - mg/kg 5 ND
Octabromodiphenyl ether - mg/kg 5 ND
Nonabromodiphenyl ether - mg/kg 5 ND
Decabromodiphenyt ether - mg/kg 5 ND
Notes :

(1) The maximum permissible limit is quoted from directive 2011/65/EU, Annex Il

This dogument s issued by the G bject to its G Conditions of Sarvice printed overieaf, table on reguest or nmw&ie at ip/fwew,
him and,for ajestrenic format documents,subject to Terms and Conditions for Electronic Documenits ot www.sgs.com/terrs. s-docugient.him. Aﬁsnﬂon Ls d“m to me'ﬁmMon of
it nd jurlsdiction issues dsfined therein. Any hoider of this document is advised that information contained hereon refiects the Company’s ﬁadm: mm time of
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Test Report No. NGBML 1201536501 Date: 06 Sep 2012 Page 4 of 5

ATTACHMENTS

RoHS Testing Flow Chart

1) Name of the person who made testing: John Zhu/ Kell Li / Pearson Zhou
2) Name of the person in charge of testing: Sharon Liu
3) These samples were dissolved totally by pre -conditioning method according to below flo w chart. (C
and PBBs/PBDEs test method excluded )

Sample Preparation

v

Sample Measurement

Pb/Cd/Hg PBBs/PBDEs | l crt*
: y X \ 4
‘i Acid digestion with Sample solvent ‘ ‘ ‘
} microwave/ hotplate extraction | Nonmetallic Metallic
‘ ‘ material material
Filtration Concentration/ ‘ N
I Dilution Of gxtraction Adding digestion Positive
\; i solution . reagent
Solution Residue . ‘ t Negative
¢ Filtration Heating to 90~95C Boiling water
o - : for extraction extraction
1) Alkali Fusion / ‘ *
Dry Ashing ' GC/MS *
2) Acid to dissolve . , : Filtration and pH Adding 1,5-
. i adjustment diphenylcarbazide
r - for color
L4 DATA : ‘ development
ICP-OES Adding 1,5- ‘
' diphenylcarbazide
i for color A red color
DATA A , development indicates the
‘ presence of Cr®*. If
: necessary,
UV-Vis confirm with
& UV-Vis.
DATA 4 L
DATA
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Test Report No. NGBML 1201536501 Date: 06 Sep 2012 Page 5 of 5

Sample photo:

NGB12-015365.001

SGS authenticate the photo on original report only

*** End of Report ***

Jwew.898.comiterms s andﬁ:‘ommcpa.
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Test Report No. CANEC1211542206 Date: 29 Aug 2012 Page 1 of 4

FOSHAN TIANQI COPPER INDUSTRY CO.,LTD.

HING KEI BLOCK GUIHE ROAD DALI TOWN NANHAI FOSHAN GUANGDONG
CHINA

This report is to supersede test report CANEC1210897806
The following sample(s) was/were submitted and identified on behalf of the clients as : BRASS STRIP(C2680)
SGS Job No. : CP12-041022 - GZ

Tested Sample Info. : C2680

Date of Sample Received : 11 Aug 2012

Testing Period : 11 Aug 2012 - 17 Aug 2012

Test Requested : Selected test(s) as requested by client.
Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Signed for and on behalf of
SGS-CSTC Ltd.

Kenny Wang
Approved Signatory

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
r electronic format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of
mATtoation and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
fsly, 2t within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
ights and obligations under the transaction documents. This document cannot be reproduced except in full,without prior written approval of the Company.
n, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
e results shown in this test report refer only to the sample(s) tested .
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Test Report No. CANEC1211542206 Date: 29 Aug 2012 Page 2 of 4

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 CAN12-115422.004 Brassy metal sheet

Remarks :
(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

Elementary Analysis

Test Method :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by Spot test / Colorimetric Method using UV-Vis.

Test Item(s) Unit MDL 004
Cadmium (Cd) mg/kg 2 ND
Lead (Pb) mg/kg 2 11
Mercury (Hg) mg/kg 2 ND
Hexavalent Chromium (CrVI) - o Negative

Notes :
(1)oSpot-test:
Negative = Absence of CrVI coating, Positive = Presence of CrVI coating;
(The tested sample should be further verified by boiling-water-extraction method if the spot test result is
Negative or cannot be confirmed.)
©>Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction solution is
equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
For corrosion protection coatings on metals: Information on storage conditions and production date of the
tested sample is unavailable and thus results of Cr(VI) represent status of the sample at the time of
testing.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/terms_and_conditions.
htm. and fcr electronlc format documents,subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of

oation and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
g within the limits of Client’s instructions, ifany. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
aXights and obligations under the transaction documents. This document cannot be reproduced except in full,without prior written approval of the Company.
i) y’unauthonzed altefa on, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

jaless ogﬁsjtated}t e results shown in this test report refer only to the sample(s) tested .
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Test Report No. CANEC1211542206 Date: 29 Aug 2012 Page 3 of 4

ATTACHMENTS

RoHS Testing Flow Chart
1) Name of the person who made testing: Bella Wang
2) Name of the person in charge of testing: Adams Yu

3) These samples were dissolved totally by pre-conditioning method according to below flow chart
(Cr6+ test method excluded).

Sample Preparation

A 4
Sample Measurement

Pb/Cd/Hg Cré+
A 4
Acid digestion with v v
microwave/ hotplate Nonmetallic Metallic
material material
A 4
Filtration L Positi
Adding digestion ositive
| reagent
¢. v v Negative
Solution Residue Heating to
90~95°C for Boiling water
extraction extraction
y
1) Alkali Fusion / . ¢ *
Dry Ashing Filtration and Adding 1,5-
2) Acid to pH adjustment diphenylcarbazide
dissolve ¢ for color
: development
Adding 1,5- +
v diphenylcarbazide
ICP-OES/AAS for color A red  color
development indicates the
presence of Cré+,
] ¢ If necessary,
UV-Vis confirm with
DATA UV-Vis.
v v
DATA > DATA
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FOSHAN TIANQI COPPER INDUSTRY CO.,LTD.

HING KEI BLOCK GUIHE ROAD DALI TOWN NANHAI FOSHAN GUANGDONG
CHINA

This report is to supersede test report CANEC1210897804

The following sample(s) was/were submitted and identified on behalf of the clients as : PHOSPHOR BRONZE
STRIP(C5191) ;

SGS Job No. : CP12-041022 - GZ

Tested Sample Info. : C5191

Date of Sample Received: 11 Aug 2012

Testing Period : 11 Aug 2012 - 17 Aug 2012

Test Requested : Selected test(s) as requested by client.
Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Signed for and on behalf of
SGS-CSTC Ltd.

Kenny Wang
Approved Signatory
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Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 CAN12-115422.003  Copper-colored metal sheet

Remarks :
(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

Elementary Analysis

Test Method :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by Spot test / Colorimetric Method using UV-Vis.

Test Item(s) Unit MDL 003
Cadmium (Cd) mg/kg 2 ND
Lead (Pb) mg/kg 2 12
Mercury (Hg) mg/kg 2 ND
Hexavalent Chromium (CrVI) - o Negative

Notes :
(1)oSpot-test:
Negative = Absence of CrVI coating, Positive = Presence of CrVI coating;
(The tested sample should be further verified by boiling-water-extraction method if the spot test result is
Negative or cannot be confirmed.)
©>Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction solution is
equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
For corrosion protection coatings on metals: Information on storage conditions and production date of the
tested sample is unavailable and thus results of Cr(VI) represent status of the sample at the time of
testing.
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ATTACHMENTS

RoHS Testing Flow Chart
1) Name of the person who made testing: Bella Wang
2) Name of the person in charge of testing: Adams Yu

3) These samples were dissolved totally by pre-conditioning method according to below flow chart
(Cr6+ test method excluded).

Sample Preparation

A 4
Sample Measurement

Pb/Cd/Hg Cré+
A 4
Acid digestion with v v
microwave/ hotplate Nonmetallic Metallic
material material
A 4
Filtration L Positi
Adding digestion ositive
| reagent
¢. v v Negative
Solution Residue Heating to
90~95°C for Boiling water
extraction extraction
y
1) Alkali Fusion / . ¢ *
Dry Ashing Filtration and Adding 1,5-
2) Acid to pH adjustment diphenylcarbazide
dissolve ¢ for color
: development
Adding 1,5- +
v diphenylcarbazide
ICP-OES/AAS for color A red  color
development indicates the
presence of Cré+,
] ¢ If necessary,
UV-Vis confirm with
DATA UV-Vis.
v v
DATA > DATA
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