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Alloy Sn62Pb36Ag2 Sn63Pb37 Sn95.5Ag3.8Cu0.7 

Particle size for grade 3 25-45 µm 
1 to 1.8 mil 

25-45 µm 
1 to 1.8 mil 

25-45 µm 
1 to 1.8 mil 

Application 
Fine-Pitch (400µm) 

(15.75 mil) 
 Ultra Fine Pitch in 

grade 5 

Fine-Pitch (400µm) 
(15.75 mil) 

 Ultra Fine Pitch in 
grade 5 

Fine-Pitch (400µm) 
(15.75 mil) 

 Ultra Fine Pitch in 
grade 5 

Melting point "Eutectic" 179°C 183°C 217°C 

Metal content 89.5 to 90.2 % 89.5 to 90.2 % 89.5 to 90.2 % 

Viscosity 700–1000 Pa.s 700–1000 Pa.s 700–1000 Pa.s 

Shelf life (5 to 10°C in jar) 12 month 12 month 12 month 

Stencil life >24 hours >24 hours >24 hours 

Print speed Up to 150 mm/s 
( 6" /s) 

Up to 150 mm/s 
( 6" /s) 

Up to 150 mm/s 
( 6" /s) 

Tack life > 96 hours > 96 hours > 96 hours 

Slump resistance > 20mn at 80°C > 20mn at 80°C > 20mn at 80°C 

 Other standard alloys available on request. 

I) INTRODUCTION: 

II) PRODUCT PROFILE: 

 
ORION 410 No-Clean solder paste is carefully formulated 
to solder difficult surfaces and let yet a very low volume of 
clear residues after soldering. 
This paste is designed to offer a wide process window and 
reduces solder defects. The flux system is long life, reduces 
paste waste and costs. 
The residues are non-corrosive and completely benign. The 
solder paste meets the international test standards. 
 
This paste is available in lead-free options and has an 
extended shelf life of 1 year. 
 
Tests and Qualifications include criteria from the J-STD-004, 
-005, and -006 specifications (IPC-TM-650 tests methods). 
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According to J-STD 004, 005, 006 and IPC-TM-650 tests methods. 
 

III-1 Classification 
III-2 Solder powder particle size 
III-3 Metal content 
III-4 Viscosity, Malcom profile 
III-5 Shelf life 
III-6 Printing Test – Speed 
III-7 Stencil life – Abandon time 
III-8 Tack life 
III-9 Slump resistance 
III-10 Solder balling test 
III-11 Wetting test 
III-12 Reflow capabilities 

 
 
 
 
 
 

IV-1 Copper mirror 
IV-2 Silver chromate 
IV-3 Fluoride Spot 
IV-4 Copper Corrosion 
IV-5 Surface Insulation Resistance (SIR) 
IV-6 Acid value 
IV-7 Ionic contamination 
IV-8 Bono test 

 
 
 
 
 
 
 

PROFLOW 800g 
* 

RHEO PUMP CARTRIDGES 500g 1Kg 
* 

SYRINGES  &  CARTRIDGES  of 30g  100g  EFD, SEMCO, IWASHITA 
* 

JARS, 250g,  500g, 1Kg 

III) PHYSICAL AND APPLICATION TESTS – PASTE PERFORMANCE:

IV) RELIABILITY TESTS: 

V) DELIVERY METHODS: 
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Alloy Designation Flux 
Classification 

Powder Size 
Type 

Nominal Metal 
Content Viscosity 

Sn62PbAg2 ROL0 25 – 45µm 
(1 to 1.8 mil) 89.5 to 90.2% 700- 1000 Pa.s 

 
 
 
 
 
 
 
 

- Powder classification: class 3 
- Particle size: 25-45 µm (1 – 1.8 mil) 
- See Appendix I: "QUALITY CERTIFICATE" 

 
 
 
 
 
 
 
 
 METHOD:  
 

- Weigh 20g of paste into aluminium boat. 
- Melt paste into a slug 
- Weigh cleaned slug and express mass as % of paste. 
- Test in duplicate 
- Results: see summary  

III-1 Classification: 

III-2 Solder powder particle size and distribution: 

III-3 Metal content: 
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Malcom profile at regulated temperature: 25°C 

 
 

Speed rpmcroissant décroissant
3 2940 2918
4 2426 2350
5 2096 2009

10 1302 1301
20 908 898
30 758 751
40 668 661
50 611 611
60 0 0

Sn62PbAg2 ORION 410-89.5-3
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Viscosity v/s Temperature at 30 rpm: 
 
 

Temperature 
in °C 20 22 24 26 28 30 33 34.5

Viscosity     
in Pa.s 917 835 756 675 610 524 478 432

Sn62PbAg2 ORION 410-89.5-3 
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(Malcom) 

 
Temperature 

in °C 20 22 24 26 28 30 33 34.5 20 

Viscosity 
in Pa.s 917 835 756 675 610 524 478 432 902 

 

III-4 Rheology: 
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 ORION 410 has a shelf-life up to 12 months, stored at 5°C to 10°C. 
 For dispensing grade version the shelf life is reduced to 6 months. 
 

Stored at 5 to 10°C 0 Months 6 Months 12 Months 

Viscosity (Brookfield) 710 740 740 

Activity < 3 micro-balls < 3 micro-balls < 3 micro-balls 
   
 
 
 
 
 
Performance verified on MPM, DEK, SM-TECH, EKRA. 
 

Squeegee speed Up to 150 mm/s Generally slower for fine pitch 

Best results 80 to 120 mm/s 
3 to 5" /s Down to 25 with lower pressure 

Squeegee pressure 5 – 10 Kg Generally higher for fine pitch 

Wipe frequency > 20 prints At high squeegee speed 
 
 
 
 
 
 
  

  
11  55  1100    1155  

  
  

  
20  35 40 

III-5 Shelf-life: 

III-6 Printing test speed: 

Stencil cleaning: wipe frequency 

 
Without Stencil Cleaning 
after 40 printing Cycles. 
No defect detected. 
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ORION 410-89.5-3
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Tack Life
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Abandon time is more 
than 30 hours at ambient 

conditions. 
 

(25°C +/-5°C) 
(50% RH+/-10%) 

III-8 Tack-life: 

III-7 Stencil life – Abandon time: 

The Tack Force is virtually unchanged for the first 96 hours. 
80% of the initial value is reached at around 120 hours (in accordance to J-STD-005). 
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Slump resistance in accordance to IIW and J-STD-005 → Pass 
 

IIW 24 hrs @ 25°C / 50% RH 20 mn @ 80°C 

Type I 0.2 0.2 

Type II 0.2 0.2 

 
 

Stencil IPC-A-20 (0.1 mm Thick) 

Pad size 0.33 x 2.03 Pad size 0.2 x 2.03 
Spacing 

mm 
 

Hor. 
 

Vert. 
Spacing 

mm 
 

Hor. 
 

Vert. 
0.45 NO NO 0.30 NO NO 
0.40 NO NO 0.25 NO NO 
0.35 NO NO 0.20 NO NO 
0.30 NO NO 0.175 NO NO 
0.25 NO NO 0.15 NO NO 
0.20 NO NO 0.125 NO NO 
0.15 NO NO 0.10 NO NO 
0.10 NO NO 0.075 NO NO 
0.08 NO NO    

 
 
 
 
 
 

 
 
 
 
 

Requested Results 

I  ≥ 0.2 mm 0.2 mm Class 3 ( 150µm ) 

II ≥ 0.3 mm 0.2 mm 
 

(See Siemens report in appendix III) 

III-9 Slump resistance: 

Paste did not exhibit any bridged pads for the entire slump test. 
 

SIEMENS  Slump test 
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- On alumina substrate:  
 
 

 
 
 
 
 
 
 
 

          
 
 

t = 0 hour t = 2 hours 
Satellites < 3 

t = 4 hours 
Satellites < 3 

 
 

Test conditions: 25±2°C; 50±10%RH 
 
Spherical nice regular form. 
No micro-balling observed after 4 
hours 
at ambient conditions. 
 

III-10 Solder balling test: 
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Test conditions After 4 hrs 23°C 50% RH After 4 hrs 23°C 83% RH 

High reflow profile 
(See below) Class 2* Class 2* 

Low reflow profile 
(See below) Class 2* Class 2* 

*Class 2= Wetting surface corresponds to printing area. 

 
 

 
 

 

III-11 Wetting test: 
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Reflow process capability: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Typical reflow profile
Sn62PbAg2
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• Infrared or convection  
(air and nitrogen)   

• Vapour phase. 
• Hot air. 
• Hot plate. 
• Laser 
• Induction 

 
Both reflow profile available, symmetric or asymmetric, 

with preheat plateau or constant increasing slope. 
 

The solder paste offers a wide window during the reflow process. 
This enables the soldering of boards of varying thermal mass 

and also enables the use of lead free alloys. 
 

III-12 Reflow: 
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 Test J-STD-004 
IV-1 Copper mirror Pass 
IV-2 Silver chromate Pass 
IV-3 Fluoride Spot Pass 
IV-4 Copper Corrosion Pass 
IV-5 S.I.R. test Pass 

 
 

 
 
 
 

        
 
 
 
 
 
 
 
 

(See Siemens report in appendix III) 

Insulation measurement  on virgin 
substrate: 

> 1010 Ω 

Insulation measurement on soldered 
substrate: 

> 108 Ω 
 

PASS 

IV) RELIABILITY TESTS: 

SIEMENS TEST 
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- METTLER TOLEDO DL50 TITRIMETER 
 
 

 

Sn62PbAg2 ORION 410-89.5-3

100

105

110

115

120

125

1 2 3 4 5 6 lot Nr

mg(KOH)/g

min
Max
Measure

 
 
 
 
 
 
 
Apparatus: Contaminometer  CM11 
 
Solution of test: 50/50 solution (Isopropylic alcohol / deionised water) 
Board Surface (1side) : 165 cm² 
 
Laboratory temperature: 23°C 
 
 

Limit* → 1.30     (µg NACL equivalent /cm²) 

Result → 1.02     (µg NACL equivalent /cm²) 

*(MIL-P-28809, IPC-S-815 B, ANSI/J-STD-001A January 1995) 
 
 
 

(See IFTEC report in appendix II) 
 

 
105 mgKOH/g < AV< 120 mgKOH/g 

IV-7) Ionic Contamination:

IV-6) Acid Value 
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This test was performed independently by the Laboratories at SCHNEIDER Group 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (See details in appendix IV) 
 
 
 
 

Sn62PbAg2  ORION 410 – 89.5 - 3 

Board Corrosion factor % Path cutting Conformity 

Reference 0.25 ± 0.03 0 YES 

Test board 7.6 ± 2.2 0 YES 

 
 
 

IV-8) BONO TEST: 

 
The principle consists of evaluating the electrochemical 
corrosion that can be caused by the post-soldered residue of a 
flux or paste on a bare copper track 
 
The test coupon with flux residue is subjected to a positive 
potential in specific conditions of temperature, humidity and 
duration: 

2hrs 25°C/50%RH 
15 days 85°C/85%RH 

3hrs 25°C 50%RH. 
The electrolytic cells are polarised under a dc voltage of 20V 
(+20V on the anode) throughout the duration of the test. 
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Proflow 800g 
 
 

Rheo pump cartridges 
 
 

Syringes & Cartridges of 30g 100g EFD, SEMCO, IWASHITA 
 

JARS 250g, 500g, 1Kg 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

V) DELIVERY METHODS: 
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APPENDIX I/1:  "POWDER QUALITY CERTIFICATE" 
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APPENDIX I/2:  "POWDER QUALITY CERTIFICATE" 
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APPENDIX I/3:  "POWDER QUALITY CERTIFICATE" 
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APPENDIX II: "Ionic contamination" 

 
 

 



"ORION 410" No-Clean Solder Paste              
 

Page 21 of 24 

 
APPENDIX IV-1: "BONO TEST" 
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APPENDIX IV-2: "BONO TEST" 
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APPENDIX IV-3: "BONO TEST" 
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APPENDIX IV-4: "BONO TEST" 
 

 
 


