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This project studies on the effect of soldering temperature on microstructures of lead-free solders

which are Sn-0.75Cu and Sn-3Cu by using dipping soldering. The constant 5 seconds of dipping time is used

through the experiment. The 99.98% coppers plates are used to be the workpiece. The variable is the dipping

temperature of lgad-free solders. Temperatures of 250°C, 260°C, 270°C, 290°C and 300°C are employed for

8n-0.75Cu, and Sn-3Cu are meited at 330°C, 350°C, 360°C, 370°C, 380°C and 390°C, Results show that the

soldering temperatures have effect on microstructures of both lead-free solders.
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63S8n-37Pb 183 $2.37 $0.75 0318
428n-58Bi 139 $3.44 $1.09 0316
77.250-2010-2.8A¢g 179-189 $30.06 $8.02 0.267
91Sn-9Zn 199 $3.23 $0.85 0.263
91.8Sn-3.4Ag-4.8Bi 208-215 $6.24 $1.70 0272
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31 un-1 Tuuamadoyaves (se-0.75Cu)

MATERIAL SAFETY DATA SHEET

IDENTITY
Sn-0.75Cu

Manufacturer Name
Thai Solder industry Corp. Lid.
Address
1287 Songward Road, Sumpanthawong, Bangkok 10100 Thailand.
Hazardous Ingredients/Identity information
Hazardous Components CAS No. OSHAPEL ACGIH TLY Y%
Tin 7440-31-5 2mg/m®* 2mgim® 99-99.5

“Current OSHA standard, and ACGIH {1980) intended changes
List for tin . tin oxide, and inorganic compounds {except SnH4) . a3 Sn,
STEL is for amg/m’®
Copper 7440-50-8 0.1mg/m® 1.omgint’® <10

PhysicallChamical Characteristics

Boiling Point NA  |Specific Gravily (H,0=1} 73
Vapor Pressura (mm Hg) NA Melting Point (°C} ALLOYS 227
Vapor Density {AlR=1} NA  [Evaporation Rate {Butyt Acetale=1) MNA
Solubility in Water insgiuble

Appearance and Odor Silver-grey metal,oderless.

Fire and Explosion Hazard Data

Fiash Point MNA
Flammable Limits NA
Extinguishing Media Carbon dioxide andfor dry chemical

Special Fira Fighting Procedures
Use sef-contained breathing apparatus and full protective clothing for fires in enciosed areas

Unusual Fire and Expiosion Hazards

Hf 3



';1]‘7"1 wn-2 TuuerAadoyawna (So-0.75Cu) (D)

Reattivity Data INDENTITY  Sn-0.75Cu
Stability Unstable Conditions to Avoid
Stable X Keep away from heat.sparks and open flames.
Incesnpatibility Strong oxidizing rnaterials.acids, hydrogen perovida.
Hazardous Decomposition or Byproducts Rosin acids, C0,CO, alizhatic aidehydes,.
Hazardous Polymerization May Occur Congitians to Avooid NA
Wilt Not Oceur X

Heatth Hazard Data

Raute of Entry: ' Inhatation Skin Ingestion

Health Hazards
When heated, vapars can cause kritation o eves.nose and throat,May cause headache.

Carcinogenicity: Not isted NTP ARG Monographs OHSA Regulaied
Signs and Symptoms of Exposure
Symploms of the neurologica: effacts may include irritability headachas inscmmia, dgiinum.,
convulsion.muscutar tremors.and palsy of the extremities.

Medical Conditions Generally Aggravated by Expasure

Emergency and First Aid Procedures

Inhatation: Excessive overexposure may result in an acule or chrenic iaess. if sympioms are
present the individual shoud be removed from exposure and a physician consuited.

Ingestion: Call a phys:ician at once,
Skin: For hot metat burns, exposed area shoud be cooled with water and get medical attenton.
After handling solder; wash throughly with soap and water.

Precautions tor Safe Handling and Use
Steps to Be Taken in Case Material is Reteasexd or Spiled
Avcid inhatation of sokler fume or dust, Vacuuming is recommended.

Waste Disposal Method
Contact supplier or a licensed chernical waste disposat contractor for reatment,
packaging,and disposal requirements.

Precautions to Be Taken in Handling and Storing
Avoid breathing smoke during soldering:Wash hands before eating or smoking after
handing salder,

Other Precavtions

GControl Measures

Respiratory Pratection -
A NIOSH approved dustfume respirator shoutd be wom where applicable limits may

e exceeded.

Ventilation Local Exhaust Remove smoke from breathing area Special  Not required

Mechanical Other

Protective Gloves Eye Protection
Use plastic or rubber gloves and aprons Safety glasses or goggles should be wom in
where necessary to avoid skin contact areas where splashing may oCous.

Other Prctective Clothing or Equipment.
Provide sulficient mechanicat {general andlor local exhaust) ventilation to maintain exposure
below TLY's.

WorkMHygienic Prachces

fn4



315 #n-3 Tuuaasdumem; (S0-0.75Cw)

@ Tel. 0238593179

THAISOLDER INDUSTRY CORP, LTD. Fax,  02385-9809
vitnInelvnians Gudmd d1a www.thaiselder.com

2
CERTIFICATE OF ANALYSIS

Company: aorthsmniuTeinezeoindudmum Date: 04/08/2006
awmniziy
Product: Lead Free Solder Bar (8n0.75Cu) Lot No: £186:06
PO. No: - Invoice No: R
Text Description Specification Resnlt

o Tin" (Sn} Rem. Rem.

2 Lead (Pb) <0.050¢ 0.0417

% Alaminum (AR <0.0020 0.0012

% Antimeny (Sb) <0.0500 0.0039

%4 Arsenic (As) <0 G300 0.0064

% Bismuth (Bi}) <0.0300 0.0028

% Cadmium (Cd) <0.0005 0.0002

% Copper (Cu) 0.75£0.15 0.6878

% kron (Fe) <0.9200 0.0030

% Silver (Ag) <0 D500 0.0409

% Zinc {Zn) <0.0020 0.0005

% Nickel (Ni} . 0.0008

%% Mercury (Hi) <0.0100 0.0006

% Chromium {Cr) <0.0100 0.0006

2 The consignment analysis is ¢stablished by the arithmetic average of the Inductively Coupled Plasma Optical
Emission Specromerric {ICP-OES) analysis carried out in samples taken from the molten metal during the
casing operation.

* By Volumetric Analysis.
&t ams é%
Laboratory / (L’ab Mauagv]

11/2 mool3 Soi Wat Bangyaprack, Paochaosmingprai Rd..
Pranradaene. Samtorakam 10130
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MATERIAL SAFETY DATA SHEET

IDENTITY
Sn-3Cu

Manufacturer Name
Thai Sokder Industry Corp.,Ltd.
Address
1297 Songward Road, Sumpanthawong, Bangkok 10100 Thaitand.
Hazardous Ingredients/ldentity information
Hazardous Components CAS No. OSHAPEL ACGIH TLY %
Tin 7440-31-5 2mg/m® 2mg/m’® =065
*Current OSHA standard, and ACGIH {1980) Intended changes

List for #in , tin oxide, and inorganic compounds {except SnH4) , as Sn,
STEL is for 4mg/m®

Copper 7440-50-8 0.1mg/m’ 1.0mg/m® <3

Physical/Chemical Characteristics

Boifing Point HA  |Specific Gravity {H,0=1) 73
Vapor Pressure {mm Hg} NA  [Meilting Point (°C) ALLOYS 320
Vapor Density (AIR=1) NA Evaporation Rate (Butyi Acelate=1) NA
Solubility in Water Insoluble

Appearance and Odor Silver-grey metal oderess.

Fire and Explosion Hazard Data

Flash Point NA
Flammabie Limits NA
Extinguishing Media Carbon dioxide and/or cry chemical

Special Fire Fighting Procedures
Use self-contained breathing apparatus and full pratective clothing for fires in enclosed areas

Unusual Fire and Explosion Hazards

HA 6
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SHAIONHTT : SQ-TSI-003/1

uhim lnulzmAsd Sudnas A

THA! SOLDER INDUSTRY CORP., LTD.

ROG sHUT ;173

=
THN

-

@

AUl 15 e, 2549

Standard Product Specification

1. Product name

Lead Free Solder Bar Sn-3Cu

2, Scope

This specification describes the product specification for Lead Free Solder Bar Sp-3Cu, used

for wiring connection, etc, of electrica! and electronics parts, among others.

3. Product specification

3.1 Chemical composition. ( Test method : JIS Z 3910 )

Main compositions and impurities are preseted as foilowing tables.

Matn compaosition {wt %)
Symbral
5n Cu
Sn-3Cu Remainder 3.0 +0.25
impurities (wt %)
Pb Bi Sh Cd Fe Ag Al in As
<0.05 <0.03 <003 | £0002 | <0.02 <005 § <0002 | £0002 | =003

3.2 Physical properties

- Melting temnperature :

- Specifie gravily :

Approx. 227 - 320°C

Approx, 7.3

HN 7

T

Ineluawed Suse 'I'.r?;l

|
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ROD WHUY - 2/3

" uiim 1 wef udetad Diife v dv o
IFENmI : SQ-TSH0M1 uiin Inulaman fusicnd fuidafvlf: 15 na 2549 |

THAI SOLDER INDUSTRY CORP., LTD.

3.3 Appearance
- Silvery-grey metal.
- The solder surface justrous when freshly production but wanishes when cxposed to air.

- Significant cracks or lears of lzad free solder bar shall not be found.

=, 14 Shape, Dimension and Unit mass

Dimension {mm) Unit mass
Shape
Thickness Width Length ®
Bar 8+1 PLEN ) 430 =30 500 £ 20

4, Certificate of Analysis Report
Certificate of analysis repori on the item specified in 3.1 Chemicai composition shall be issued for

every production lot and atiached with the shipment of the lot.

5. Packnaging
@ 5.1 Packaging
- Packaging : Carton box
- Product weight: 10 kg

3.2 Endication
- Product : Lead Free Sotder Bar have imprinted on surface that " TS]  Sn-3Cu”

- Packagirg : Lebel on the packaging shall be indieated item as follow

a) Manufacturer's name b) Compasition
¢) Size d} Lot no.
e} Manufacturing date 1) Product Weight

HA 8




U mn-7 Tuuamadeyavea (Sa-3Cu) (4ib)

-
dos : Sundard Product Specification

ROO wHUN : 373
of Lead Free Solder Bar So-3Cy

b T -
. n 't aw
sWawOwYs - SQ-TSE-00311 viiin tnuleoimed Bufend S0 g 2508094 15 N 2549

THA! SOLDER INDUSTRY CORP., LTD. ]

6. Guaranter period

The guaramee period of this product shall be Four years from the manufacturing date.

7. Others

Ve cannot guaraniee the resuit of use nonconfonning to this specification.

FOIUSYBINIATLAIABNEAT] dravnuienes wiwruitioasousnans
S . 7 ot
], Ny R Bery

e
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@ Tel. 02 385-9317-9

TIAESOLDER INDUSTRY CORP., LT Fax. 02 385-9809
yiRnino tymeed dudad $rfin www thaisolder.com

@
CERTIFICATE OF ANALYSIS

Company: sorimnuTadnsz semalud nennis Date: 04/08/2006
awnrzf
Produet: Lead Free Solder Br {Sn-3Cu) Lot No: #205/06
PO. No:
Test Description Specification Result

% Tin' (Sn) Rem. Rem.

% Lezd (Pb) <0.0500 9.0435

% Aluminum (Al} <0.0020 0.0003

% Antimony (Sb} <0.0300 0.0006

% Arsenic {45) <0.4300 0.0080

% Bismurh (B3} <0030 0.0082

% Cadmium (Cd} <0.0005 0.0004

% Copper (Cu) 3.00:0.25 2.85

=4, fron (Fe} <0.0200 0.0022

% Silver (Ag} <0.1000 0.0032

% Zine (Zn) <0.0u20 0.0007

% The vonsigmment analysis is established by the arithmetic average of the Inductively Caupled Plasma Optical
Erafssion Spestromerric (JCP) anatysis carried out in samples taken from the molten metal during the casing
operation.

+ By Volumetric Analysis.

g iom Bl L

Laboratory /7 Lab Marfiger

1172 moo!3 Sof Wat Bangyaprack, Pocchaosmingprai Rd..
Prapradacng, Semtprakamn (0130
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