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"ORION™ 410" No-Clean Solder Paste
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"ORION™ 410" No-Clean Solder Paste

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.

Tésts and Qualificatioﬂs include criteria frbm the J-STD-004,
-005, and -006 specifications (IPC-TM-650 tests methods).

ID PRODUCT PROFILE: _

Alloy Sn62Pb36Ag2 Sn63Pb37 Sn95.5A¢3.8Cul.7
25-45 pm 25-45 pm 25-45 pm
1 to 1.8 mil 1 to 1.8 mil 1 to 1.8 mil
Fine-Pitch (400pm) Fine-Pitch (400pm) Fine-Pitch (400pm)
(15.75 mil) (15.75 mil) (15.75 mil)
Ultra Fine Pitch in Ultra Fine Pitch in Ultra Fine Pitch in
grade 5 grade 5 grade 5

Melting point "Eutectic" 179°C 183°C 217°C
Metal content 89.5 t0 90.2 % 89.5 t0 90.2 % 89.5 t0 90.2 %

Particle size for grade 3

Application

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

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

Tack life > 96 hours > 96 hours > 96 hours

Print speed

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

Other standard alloys available on request.
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"ORION™ 410" No-Clean Solder Paste

III) PHYSICAL AND APPLICATION TESTS — P_

According to J-STD 004, 005, 006 and IPC-TM-650 tests methods.

Classification

Solder powder particle size
Metal content

Viscosity, Malcom profile
Shelf life

Printing Test — Speed
Stencil life — Abandon time
Tack life

Slump resistance

Solder balling test

Wetting test

Reflow capabilities

IV) __ RELIABILITY TESTS: B

IV-1 I Copper mirror

IvV-2 I Silver chromate

Iv-3 | Fluoride Spot

IvV-4 \ Copper Corrosion

V-5 Surface Insulation Resistance (SIR)
IV-6 I Acid value

1vV-7 Tonic contamination

V-8 \ Bono test

PROFLOW 800g
*

RHEO PUMP CARTRIDGES 500g 1Kg
*

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

JARS, 250g, 500g, 1Kg

Page 4 of 24




"ORION™ 410" No-Clean Solder Paste 0

- I1I-1 Classification: -

Allov Desienation Flux Powder Size = Nominal Metal
y g Classification Type Content

(1 to 1.8 mil)
- Solder powder particle size and distribu-

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

- I11-3 Metal content: -

METHOD:

Viscosity

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
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"ORION™ 410" No-Clean Solder Paste

- I11-4 Rheology:

Malcom profile at regulated temperature: 25°C

Sn62PbAg2 ORION 410-89.5-3

0 : T T T T T T T .\ T 1
0 5 .10 15 20 25 30 35 40 45 50

Viscosity v/s Temperature at 30 rpm:

Sn62PbAg2 ORION 41 0-89.5-3
b Pa.;_ ]

1000 L
400 | it \’\‘\'

200 -

t $

(Malcom)

Temperature
in °C

Viscosity
in Pa.s

24 26
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"ORION™ 410" No-Clean Solder Paste

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

- II1-6 Printing test speed: -

Performance verified on MPM, DEK, SM-TECH, EKRA.

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

Best results i ‘[30 t(1)2;0"r;1$m/s Down to 25 with lower pressure

Squeegee pressure 5-10Kg Generally higher for fine pitch

Wipe frequency > 20 prints At high squeegee speed

- Stencil cleaning: wipe frequency -

L1

Without Stencil Cleaning
after 40 printing Cycles. -
No defect detected.

il
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"ORION™ 410" No-Clean Solder Paste

- I11-7 Stencil life — Abandon time:

~ ORION 410-89.5-3

Abandon time is more
than 30 hours at ambient
conditions.

(i

(25°C +/-5°C)
(50% RH+/-10%)

Thickness

IT1-8 Tack-life: -

Tack L__ife_'_

ORION 410

= = '= Competitor
"A" sample

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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"ORION™ 410" No-Clean Solder Paste

- I11-9 Slump resistance:

Slump resistance in accordance to IIW and J-STD-005 — Pass

w 24 hrs @ 25°C / 50% RH

Type I

0.2

0.2

20 mn @ 80°C

Type 11

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

Spacing

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

- SIEMENS Slump test

Class 3 (150pm )

Requested

I >20.2 mm

Results

II1>0.3 mm

(See Siemens report in appendix III)
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"ORION™ 410" No-Clean Solder Paste

- II1-10 Solder balling test:

- On alumina substrate:

Test conditions: 25+2°C; 50+10%RH

Spherical nice regular form.

No micro-balling observed after 4
hours

at ambient conditions.

. O

t =0 hour t =2 hours t =4 hours
Satellites < 3 Satellites < 3
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"ORION™ 410" No-Clean Solder Paste

- I11-11 Wetting test:

Test conditions After 4 hrs 23°C 50% RH After 4 hrs 23°C 83% RH

High reflow profile
(See below)

Low reflow profile
(See below)

*Class 2= Wetting surface corresponds to printing area.

110 sec.

2

-
=]
=

h
(=]

—T —
B 1] Lol ER]

TPeak: = 260 °C tPeoak: = 110 sec. (T=>183 °C)
ATIAt max =4 K/ sec.
Tarwarm = 160 °C torwarm =5 min. (T = 50°C his Peakzone)

Temperaturprofil , Jow*
(°C} ]

205

183

min

_1
&
I T N R

;

TPeak: = 205 °C t Peak: = 60 sec. (T=182°C)
ATIAt max =4 K/ sec.
Tvorwarm = 140 °C tWorwam =5 min. (T = 50°C bis Peakzone)
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"ORION™ 410" No-Clean Solder Paste

- I11-12 Reflow:

Reflow process capability:

Typical reflow profile
Sn62PbAg2

e Infrared or convection
(air and nitrogen)

e Vapour phase.

o Hot air.

o Hot plate.

o Laser

e Induction

100 150
Time (sec)

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.
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"ORION™ 410" No-Clean Solder Paste 0

- IV) RELIABILITY TESTS: -

J-STD-004

IV-1 Copper mirror Pass

IV-2 Silver chromate Pass

IV-3 Fluoride Spot Pass
V-4 Copper Corrosion ‘ Pass

|\ S.I.R. test Pass
SIEMENS TEST -

o

Insulation measurement on virgin Insulation measurement on soldered
substrate: substrate:

>10"0Q >102Q

PASS

(See Siemens report in appendix III)
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"ORION™ 410" No-Clean Solder Paste

- IV-6) Acid Value

- METTLER TOLEDO DLS0 TITRIMETER

Sn62PbAg2 ORION 410-89.5-3
mg(KOH)/g

125

120 -
—MiN

105 mgKOH/g < AV< 120 mgKOH/g 115 RS T | e o

| | e—\lcasure

110 i

105 | =

100

- IV-7) Ionic Contamination: -

Apparatus: Contaminometer CM11

Solution of test: 50/50 solution (Isopropylic alcohol / deionised water)
Board Surface (1side) : 165 cm?

Laboratory temperature: 23°C

— 1.30 (ng NACL equivalent /cm?)

RN — 1.02  (ug NACL equivalent /cm?)

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

(See IFTEC report in appendix II)
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"ORION™ 410" No-Clean Solder Paste

- IV-8) BONO TEST:

This test was performed independently by the Laboratories at SCHNEIDER Group

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.

(See details in appendix IV)

Sn62PbAg2 ORION 410-89.5-3

Board Corrosion factor % Path cutting Conformity

Reference 0.25+0.03

Test board 7.6 2.2
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"ORION™ 410" No-Clean Solder Paste

- V) DELIVERY METHODS: -

Proflow® 800¢

Rheo pump cartridges

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

JARS 250g, 500¢g, 1Kg
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"ORION™ 410" No-Clean Solder Paste

APPENDIX 1/1: "POWDER QUALITY CERTIFICATE"

Quahty certificate

Solder powder size distmibunion
shape

Allgwe Desianation 062 Ph36 Agl Powder Sizv

Marufactarer's Idengification © Cuantity

Maoubacture:"s Bacch ™Number 03 0T [ o® 021 10 A30

Drace of Manotacture 23042002 _
i i : i I/"__,T“\ 7
Dare Inspection € ompleted DGAMAN0 (verall Results . { PASS - FAIL

2 sting Sfethods Toyed Image Analsis

Tnypectinn Performned by - i~ - Boucauwd

CLUSTOMER MB) .
ANSL-STD-006 CUSTOMIR TESTRESUT.TS | PASS/FAIL
REEOUIREMENT

Mes pewder size
250 pm 0t
Powder size

23-45 pm B0 "4 M 9609 %
S 20 pm 10 %o Max 143%
Powder shape Spherical Spherical

Standard dewiation : 4.99 pm
Plean Diameter : 33 52 um
Maximum Diam 43,77 pm

La NioL oz,
RCCEPTE L
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"ORION™ 410" No-Clean Solder Paste

APPENDIX 1/2: "POWDER QUALITY CERTIFICATE"

Cruality certificare

i content

Allgy Dresiimation

Manufacturer’s Bentification |

Manufaciurer's Batch Numbar

De of Manufaciure

Date inspection Completed :
asting Methods Uised

mspection Perfommed by

5063 Pbi6 Ag?

020t
23042002
29/047 2000
< hemical

™ - Boucaud

DPowder Sixe. Type 3
Qupanrity 100 K

QcC n® 001 to 030

Overall Resulls {I’E/' Fal

CUSTOMER MBO

REQUIRFMENT

TEST RESLILTS

PALS ! FATL

Oxide conrent
< i} [ 5%

0.070 %

Thiz Guality Manaper
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"ORION™ 410" No-Clean Solder Paste

APPENDIX 1/3: "POWDER QUALITY CERTIFICATE"

Ouealty certificate

Alloy chemical analysis

Allay Desisnation a2 PRI Aagl Powder size : Type 3
Marufacrurer’s Identificaeion : [haantity MK
Manufacturer™s Batch Number 02070 QcCo” Q01 o O30
Dale oF Manutacture 23472062

Crate Inspection Completed © 2002 Crveralt Results iﬁ@ Fail
Testing Methods Used " Rpectro

Inspecticn Performed by N - Boucaud

CUSTOMER : MEBOD
Elemenis Required Percentages Percentages Pags / Fail
Az an Allow As an Impurity in Sample
Elemen| Element
Mg 18-272 2.02
Al 0 0] Max < 03]
As 007 hax = (.00&
Bi D005 Max < 003
£d 0.002 Max = 0.0003
0.0 Max = 0005
Fa .02 Max <[ NS
i (005 M = 0.002
Pk 5.5-36.3 3582
002 Max < 0065
Sn E 6212
fn .02 Max = (1.001

The {usality Manasor
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"ORION™ 410" No-Clean Solder Paste

APPENDIX II: "Jonic contamination"

I ireuit wmprimé f: Essal ASICA Carte A

Surtface v 165 em2 ]

Contaminomatre CM11

BA. au Capial de 400.000 Fre
43, Aue.Ravon - 0240 BOURG LA REINE
SIRET A24 (47 174 DDOZA
THUTA) D) 4 47 02 00 « Pax  (49) 01 45 47 36 7R

21 MAl 2001

Temps [minl

Gontaminomal rea

O1=04=«1980 1718
\DATANDT121 21
102 pe/em2 ] |

{ |4 plus déalavorable) wat infalte

O0=10/49 Kaltinlalle
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"ORION™ 410" No-Clean Solder Paste

APPENDIX IV-1: "BONO TEST"

technical standard

technical note ] Cireuit board

Procedure for the characterisation of the
corrosive power of solder fluxes and pastes
using the Bono method

Franch kiy wonis oreme a braser, flux, homolegzbon

Furpose Thiz note describes the procedurs for the charactedzation of the corrosive
oower of solder fluxes and pasies uging the BONO method, as well as the
scoceplzncs crilanz,

Experts to consult # Printed Circuil and Circuil Board » Cenlre.

Modifications This nate cancels and replacas the F-87 564 ana FI-8T 585 shests
[Telemscaniqua Slandard, 3207,

: SCope.,.
- PrinGiple . e
4. Test circuil for Auxes ..
Test CIrCUTt for BNe. S0ldEr PASIES ittt i s vaeiarisaas s e samss oct damoiasheamms sommbanns

il mensurements .

nscopic phseraalions and MEB analysis
T e o s e e e e L G R S
. References ..........

Dencurrart for inderrad wsa bt ey b oizled red exfrrnailty fur techicieenl O SOAersal reasans.

autner ¢ X Lambar FTSQ O7HE) ind. AA
January 1957

Flsomairson tnrhinone
Ftaatar Bt A 104

Cauticn - Printed copy only for cansultation © please check the releass indes balora use

Page 21 of 24




APPENDIX IV-2:

"BONO TEST"

1. Qbjective

Thie nota zasoibas the prowecure for the characlensahon ar
he =orrogiva posar of solder Tuses ard pasies i e
BM0 method. a5 wai? &5 the acccplainge criberia

Il iz inne=eled o intemal or estemal compagey laboratonies,
aowpeed wilh appropnae maens for carying ouk thresa
-1

2. Scope

This rexe applies ls he salder quxes and sastes usad to
manuiacie Bleionic boerds aeskgnad for integration n the
Schneider prociols,

3. Principle

Thi printple sanmsls o eyaisahng the elecimchamical
carrawion genealed by the -eaidue of a solder flux or pasta
adar sof seilering o raxed copper canducker of prniad
Sirzyit, The kst mgpen witk B fux residue @ !-'l.lb_}EB:Ed 1o
3 oositee potancial o spcilic candilieas o lemperature.
hurm ity ard duration

Tns melhod s takan from Be best procedure # Cormasive
power 3l Nuses afler .sa oy the prinsed board methad = (1)

4. Test cirguit for fluxes

TAE losl pee s S -n hiqung 1. I 8 mada up af 8 1.6 mm
thick single e gposy G55 board o which S EIEC:I'I:I|}1II:
callz ara mpenemad containmg 3 ne annde cadasdos
pESsEG bEtwaan o wite cathode senducices.

Crawing nf WA12211210 0001 ;

o140

——

Figirre: 1. lesl zoupin dintemians o mm;

"ORION™ 410" No-Clean Solder Paste

Tha test pieces and 2aticular the arode conductera wead for
aur evaluations must be inapecter and

The dirnensicns of the eectrclybs cell carmponernts are geven
i1 thi tGiReIng Table

Length width
Anoda 20 mm 75 pim
Cathode 80 ram 3mm

Thickness

9+1pm
S+x1pm

Thee inse=etioors iralade

- hinccular 2bsarsalion of engraving qualite.

- dimenz.onal inspection of ancda pams Pyidth and
tickrese],

- rmeasurag anode path resistance.

The board cleamng process foreats of |

- a hih in ar ack? denxicdanl [prexdeses By Alpha Melals
ALPHA 921) for 5 sewmngs,

- finsing v deiopiscd walcr

- rinzing n isorropanal 2.

- finziregg N deionisec waEr

- cEaring tha bearas & an xcatong bath,

- fnsirg 1 deioniséd wetar,

- rryrey under A bt on & slapeg suppart €1].

nstenad af Seaning, a0 ionic cortaminabon mabkey may be
used [pnsarnaition < 6 5 g Ey MaCllerre).

The ‘lux to ha evaluated nus: =2 applied on The Boand
Jczan ng 10 the aszambhy pmcese with 3 themal ancdile
camglying «ith the secormendetons laid <own in noh
F¥50 061 or by the Uk Supmes

The clinsahc cycke rnposad on the tast pigce « showm n
Fiqure .

Thas alecteabtic el are polarised undes a Jc volage of
2900 [+ ZSOY o TR arade) Ifuughcod Ihe duratkon of the
st

Weasurgment of anoda condudor reskstanca during b cyclo
gives UE He conosiie pawer o the fluses sludied, This is
rapressed By 1he carration Taatar. noded Fo, and is equal
o (R - RoyPe | sxpressed as 3 % whore .

- Ho : renstanca or day zero

- Rd : recstanca or day d

8 M is crnsesenss ko salisfe the aroceduere @ e coumesion
tactor at sha one of ne test s less than 100%. and if no
sarsalon product s 2resant on tha anade peths

FT50 071(Z] irel. A8
a4

Prrowzadura for the characterisation of e comosive
powet of gesder Auxes and pasles using the Bona
mathod

Caution - Printed copy @y M ¢on Bu liatien | plegas check tha rel@ase inday before use.
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"ORION™ 410" No-Clean Solder Paste

APPENDIX IV-3: "BONO TEST"

85°C JO5% HR

2070 BliHR 2570 S0%HR

e

3 B0 minute slapa 5 haurs

2hours
Figure 2 climatic cycle

5. Test circuit for the solder pastes The sests nCluds:

- Linoeular absareaton of angraving guality,
The test piace is shown in ligure 5. It consists of a 1.6 mm dintensional mspeclion of anode 2ashs |width ang
IFucr Singhs Bize apmoy gliss Saaid on wheh ran slecrolyic Tuekingas) :
cells are Implementac (drawing - * WE1221 12104 0004} - mepsueng Anede path resmrance fvaoe closa o6 00
imnkaining 3 fine anode sorduder pasting bebeasn two wide The woard sleaniag process consats of |

el sanducnge -2 bath in an asid deexidant [procuted by Alphe Metaia:
ALPHS B2 for & eaconds.

EE— - dn=ing 0 deoniead watsr.
- ringing in isoprogancs 2,

aoognono y ' - rinssing in desanised walEr.
- cheaning Ihe bosards i an soebone bath,
- rinsing in desanised waler
= ::Ir',-ing prder i hooel an g 2kaping support (7).
Instgad of cleaning. an ionic conliminaliaon maler hay be
waed {eamemination < 3.5 pg Eg NaClicnr)

The sokker paste 1o ba pyakiatad is ik sorgen prinkad with
rretal “oil 11150 pr bwck) mada we of 3 seres o cpanings
amimensions. L5 mm, - 2. mm) with & 4 mm pich. The
vt ol Ihe elecirolylis cell aces 88 an axs of syrmmatry fos
oosithaning e rmelal fos,

The apenings af lhe: meeal oil [placed oppaata ora gnet)
must ba manired with mspeel lo Lhe ahs of symmetny o
enable Zepoeding an the aectralytic ceil cathodes.

Scraen printing [squeaeges movermenl ) iz perarmed & right
arqles bo the sletimbtic cells

Tha depasit is formad on the thode (Eihs of the elecialyic
callz and muel be 15C = 20 pm Thick

The Board is then insertaa in an infrared reflew fumace with
a1 Lharmal prafile complyeng with the recommendations lakd
cieran in male FTS0 DB o by the paabe supplier.

The board must tee such that the llua resdue complatsly
cowers the assctmbytic cells and 1here are ng schdarlng
arigmes hevann B anode and Ihe cathade. Tha soanda
musl not ba retewched

The Climatic cyche imposed on He best pince is shown in
Hgura 2,

Ihe sladrchyte Zalls ara polansed wnder o dewoltage of 200
i+ 208 on the anode) throughout the dumtion of The test.

Figure 3 trest ziena arnl ickrie g oF an SIBCTONC cali

The dimensicns of Be mlect iyt coll 2eenponanta are given
In foakcwing tahble -

Length widlh Thicknass
Ancde 145 i 75 prm 31 pm
Cathode 145 mm amm 92 1pm

Procacura o the charactengalion of fhe comesive FTS0 OF1[E} incd. As
powar of solder Fuxes and pastes uging the Bona Did
meihod

Caulien - Printed tapgy ooly To7 consuktghon : plaase check the ralaase index Baftors Use,
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"ORION™ 410" No-Clean Solder Paste

APPENDIX IV-4: "BONO TEST"

Measunstin! 24 ancda conductor resiskaes during the oyola 7. Rasuits

gives Fia corrasive powes of ha pastes skicied. Thiz iz
eepressed by the cormsisn Faetar, acted Fo. and & sgual
0 (R - Rey))Ro , Bxprassad as 3 %, whers

-Ro - msskince an 2ay Zero
-Rd : resiskanci on 23y d

& soiderirg pasle is corgidered to satisfy the procadure i
IMe ioiroden 13cior 41 the and of the: 1esl & leas than 8%,
ard i no cometinn sroduct | presant an the anadre aIrs

& Measuring bench

This =ench may be Made up of

- 3 climatic chamber,

- 3 data Fcquisitian Hation,

- twn slabiksed powet supples 45338 and 2500 100 mb,
- 8 PUCORTHTIBET.

- 2 thermometar. f

- & mieroearmguter auromatically centtulling &H the dawvwees.
Thie test preced ang cor rectad |9 Ihe ineaserng Boqusition
FLation &9 shown in fgure 4 with sdicon or TeMon theathed
cables |<lo neotuze P W.C cablag).

The scddering wire uged e c@hbling purpssss mus be an
SP BILHT sy o edeivalent end nave 3 Pus withour
Cleamng

prinder
-ICC!.IiSiHOrI E
sahan

irferface
IEEE
baard

Poaer supaly

| Testcoupen |

FigL=e 4 : Maasunng banch

Mezsuremends takan “or aack board:

- Measuring anode wirk cegistanta using the o 4 wires »
melhod. Ourng s meaaurement the 260% gr 20V powear
supply [ekecirical bedd = 127 kYim) is disconnected (1)

- Mgasyrng e=ytion cument the COMosICn Cmat oftha
mst piora s sslcuiated weing the megsurament " the
voltage drop M Ihe lermnals of a esatanca of @

- ACKLE {108 for uaes,
- ZE O T slder pastiey

7.1.Elactrical maasuromsants

- phal Ihe deweloaing curees of the cameaion factar and
sorrnsion curreM Senmg the opcle

- roi| he day wten Enade padhis were e

- noia tee paths failing 1o sakisty the selecloe citedon,

7.2. Migroscopic obsarvations and MEB
analysis

Bard analysia ezl highlight:
- path cuttsreg,
- comosion reaidus and pa of resaue.

- Ame preseaes of dendaies and of "Conductve Andic
File® [CAF) 120

8. Cancluslon

The anly galdar Juxas ard pastas accephisd are noce wiha
Icrw residua ratc which satisfy the cormsian 5o ailenan
and leave no algns of comesicn on the bast Soards

9. References

113 Eszais Interaborainimes NF "Corrosive power of flukas
after usa by tha primed board mehicar | Inglitut da Soudurs
A 49050 HP 300 : Decamber 19530,

(21 %, Lambart & al; o Siudy af the moaresive goser of e
paslest | 3 rd Iae. Gon'. on Sokder Fluxes amd Pasles CHET
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