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OVERVIEW

The following is an awareness and training program to give instruction to PCB L&T employees in soldering acceptance as it applies to our customer requirements.

Procedures such as MIL-STD-2000A, AMS, SAE, IPC-610 and the new J-STD-001 are some of the industry standards our customers use.

The visual aid of this program is to be used to assist in the examination of any solder connections suspect to be discrepant, prior to inspection by production operations for PCB L&T product.

This program covers the following:

I.         STRAIN GAGE SOLDERING TECHNIQUES 

1. Types of Gages 

2. Types of Solders 

3. Types of Fluxes 

II. PTH SOLDERING AND FLUX 

III. SOLDERING DEFECTS (ACCEPTABLE & UN-ACCEPTABLE)

Review of Book

IV. ESD
1. Awareness

V.      MEASUREMENTS GROUP GUIDE TIP TT-609 OVERVIEW

These tips will give an overview of the following:

· Soldering Stations

· Types of Fluxes to use

· Proper Solder Tip care

· Tinning of Tabs & Terminals

· Tinning of Wires

· Wire Attachment

· Cleaning and Inspection

VI. TRAINING TEST

HANDS-ON SOLDERING & REVIEW

1. Wire stripping and tinning

2. Flux to use

3. Gage Soldering & PCB soldering (timed)

4. Twisted wire soldering

5. Cleaning & Inspection

TYPES OF GAGES
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 TYPES OF SOLDER

	Designator
	Solidus
	Liquidus
	Composition
	Comments

	361ºF Solder
	361ºF
	375.8ºF
	60% Sn 40% Pb (60/40)
	All-around general solder

	361AºF Solder
	361ºF
	3618ºF
	63% Sn 36.65% Pb 0.35% Sb
	Capable of cryogenic temps.

	430ºF Solder
	430ºF
	430ºF
	96% Sn 4% Ag
	Do not use at cryogenic temps.

	450ºF Solder
	450ºF
	460ºF
	95% Sn 5% Sb
	Brittle at low temperatures

	570ºF Solder
	565ºF
	574ºF
	93% Pb 5.2% Sn 1.8% Ag
	High-temp and cryogenic

	1240ºF Solder
	1240ºF
	1435ºF
	40% Ag 28% Zn 20% Cu 2% Ni
	Silver solder, very high temps.


	Periodic Table Information

	Symbol
	Ag
	Cu
	Ni
	Pb
	Sb
	Sn
	Zn

	Name
	Silver
	Copper
	Nickel
	Lead
	Antimony
	Tin
	Zinc


SOLDERING CONNECTORS & PRINTED CIRCUIT BOARDS

MIL-STD-2000A shows the acceptable levels of solder ability on connector pins, socket pins etc. the following are some examples we use as guidelines.

[image: image6.emf]Fully Acceptable
1. Solder visible in inspection hole.
2. Solder wetting between wire or lead and cup is visible.

3. Any solder on the outside surface of the solder cup in the form of a thin film only.
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1. Solder slightly above inspection hole.
2. Solder wetting between wire or lead and cup is visible.

Requires Process Corrective Action

1. [image: image8.emf]Excessive solder and spillage on side of contact.

2. Solder wetting between wire or lead and cup is not visible.
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1. Solder not visible in inspection hole.

2. Solder wetting between wire or lead and cup is not visible.

ACCEPTABLE SOLDERING OF CONNECTOR PINS
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Cable connector soldering must be followed as shown in this illustration below.
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Since we now mate PCBs to gauged beams, we must be aware of the requirements governing the proper methods of PCB soldering.
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VISUAL AIDS FOR GAGE SOLDERING

Poor Wire Soldering
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Acceptable Wire Soldering
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Insulation Stripped Too Far
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Acceptable Stripping of Soldered Wires

[image: image27.jpg]



[image: image28.jpg]



Stripping Ribbon Wire
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Preparing Wires for Tinning
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Strength of Tinned Wires
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Double Wire Soldering
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Correct Soldering

[image: image37.jpg]Through time the insulation was crushed from
the pressure of rubber and tape pushing the
wire against the solder pad.

This eventually shorted the wire.





Insufficient Solder
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Cleaning Adhesives from Gages
After gages are bonded, adhesives may need to be removed from gage tabs.
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In both pictures, adhesive has been spilt over the tabs and needs to be removed.  Erasers and scalpel blades may be need to supplement flux cleaning.
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Preparing Tabs for Soldering
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Tab Soldering
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Acceptable Tab Soldering
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Z£MZME Micro-Measurements

Installation Verification

Usualy caused by uneven clamping pressuro, unaven
“guslines" have a vanying color density when viewad
thiough tho gago backing. May affect sirain transmission,
thermal outpu, and magnitude o erors do 1 the location
of the grd above tho specimen surface during bending
Flgaging s racommendd when pronounced.

Adhesive flow

Tho adhosive must bo presant under tho onto grid but
‘shouid no flow batween the top surface of the gage and the
transior tape andlor prossure pad. Check for adhosivo on
‘Soldor tabs and tarminals that wil ntafera with sodering.

.

Unusual darkering of backing or solde tabs may indicate
‘oxcessive cuing femperaturss. I soldering s ciffut, cean
tabs wih a soft (usually “pink’) penci raser. (Afer
protacting the gage grid wih cratng t2pe, troke th tabs.
‘away from the tape. Avoid sKlo-0-5ide or back-andforth
motions.) Chock thormal output and zoro-retum  after
electical connections ara mada.

‘Gage Identification

‘Good pracie roquites that each gaga be idanified for
sference to tho enginoering data suppliod with tho gage.
‘Sorialzo ai tho gags o, or propars a Gagram showng
‘gage locations and ientfication.

AFTER LEADWIRE ATTACHMENT
“Tho following chackist gies the recommandd inspactions.
immoately ator s comploton oflcadwiro aiachment, but
prir to the applcaton of a protaciv coating.

Cold Solder Joints

‘Caused by faura of he eiir sodarfoint o reach he proper
‘Sdering temperaturs, loadwira movement during soldering,
o insufficient flux. Soldar may not "Wet” the loadiro and
‘soldar tabs on tho stan gage ofterminal stip_ Cold oints
are charactrized by an uneven, “Taky” appearance and
‘poor solder flow.

‘Cald Saldar Joint

‘Sharp poaks o soder aro usually tho rasult ofnsufficiont
(uso of sodor wihout flux, Io5s of flux due 10 oxcessive

soldering femporaturo, o aiir 10 om0y rosi-core sokder
Wire and soldaring fon p fom tho solder joint
‘smutansously). Peaks may itorere wit fux romoval and
nvironmental potecton. Large solder masses of any shape
aro undesiablo in tosts invoang high accekration or
Gecaloration.

‘Soldar Peak.
Solder bridges.

‘Soldor tabs aro oton cosaly spaced. Caro must bo taken fo
nsuro that soldar i or xcessivelylong leacwire strands
G0 not form an lectrical connaction between {abs. A visual
nspection is usualy adequate. Howover, an olectical
asistanca check s racommendad f any dobt axiss.

‘Solder Bridge

.
B0 cortain tha all leadvires are connected fo thair ntended
cicut locations. Wira markers and oolor coding are helpfu.
Electrical verficaion of connactions is racommandad for
installaions with long runs or largo bundies o eads.
Installd Resistance

A propery intalled srin gage wil usualyretain a nominal
gid_rosstanco wiin fio tolerance_shown on the.
Engineering Data Sheat supplied wit . (Gages nstalled on
 small fadus or with a heat.curing adosive may oxceed
thosa lmits) Tha iodol 1300 Gago Intalation Testor s an
doal instrument for verying the deviaton of nstaled
fosistanco (sum of gage grid and lsadwir rosisances) flom
the nominal value.

Residual Flux

Visually inspact for fux residue aftor cleaning with rosin
solvent. Whon clcaring solvenis have ovaporated, the.
insulaton rositanco (isakage) betweon tho gage gid and
spocimen (f clctricaly conductive) should boat least

‘i messrement com _Fo echrical questons, cotact IS TeasU e O S0 o Document Namber: 1171
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Chipped Insulation
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Cold Solder Connection



Good Solder Connection


Semi Gold Leads




Poor Routing of Wires


SCRIBE LINES

MEASUREMENTS GROUP GUIDE TIPS

APPENDIX A: TT-609 OVERVIEW: STRAIN GAGE SOLDERING TECHNIQUES 
(Document Number: Micro-Measurements 11059, Rev.: 13-Nov-2010)
These tips give an overview of the following:

1.) Soldering Stations

2.) Types of Fluxes to use

3.) Proper Solder Tip Care

4.) Tinning of Tabs & Terminals

5.) Tinning of Wires

6.) Wire Attachment

7.) Cleaning and Inspection

APPENDIX B:  TN-511 OVERVIEW: ERRORS DUE TO MISALIGNMENT OF STRAIN GAGES 
(Document Number: Micro-Measurements 11061, Rev.: 01-Nov-2010)
These tips give an overview of the following:



1.)  Single Gage in Uniform Biaxial Strain Field



2.)  Two-Gage Rectangular Rosette
APPENDIX C:  VMM-8 OVERVIEW: INSTALLATION VERIFICATION 

(Document Number: Micro-Measurements 11171, Rev.: 01-Apr-2010)

These tips give an overview of the following:

1.) Verification of Bonding

2.) Verification after Lead Wire Attachment

APPENDIX A:  STRAIN GAGE SOLDERING TECHNIQUES





APPENDIX B:  ERRORS DUE TO MISALIGNMENT OF STRAIN GAGES




APPENDIX C:  INSTALLATION VERIFICATION
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(Courtesy of Micro-Measurements Document Number: 11551, 11-Apr-11)
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Note that solder has little to no spill over onto barrel of pins.
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The inspection hole clearly shows solder has properly “wicked” completely down to the end.
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Insufficient





Excessive





Preferred





Insufficient solder used or insufficient wetting. 





Excessive solder





Solder has flowed on to sides of cup.








Solder almost fills cup and follows the contour of the cup entry.





Wetting between lead or wire and cup is visible.





Any solder on the outside surface of the solder cup in the form of a thin film








(Courtesy of MIL-STD-2000A)
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Acceptable (Minimum) Solder Plug





Typical Solder Plug





Preferred





Acceptable (Minimum)





(Courtesy of MIL-STD-2000A)
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BAD





GOOD





NO INUSLATION SHOULD BE INSIDE SOLDER TABS





Note that the wire has been “Pushed” into the solder.





This makes a poor connection.





It is impossible to accurately inspect.





Does not insure that the insulation has been properly stripped.





Unable to tell if wire is properly tinned.
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Note that solder “Wicks” down the wire and displaces the insulation.
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Insulation is beyond edge of gage. This will cause a “leak to ground” and the device will fail electrical testing. Also if the wire is bent up, it can short out to the tab next to it. Ideal length of stripped wire showing is no more than the thickness of the wire.
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Insulation has been properly stripped and solder has correct “wetting”.  No insulation should be seen inside solder tab.
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Ribbon wire can be separated with a scalpel blade, razor blade, or wire cutters then stripped with wire strippers.
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The best method of preparing wires is to twist the strands tightly.  If they are tinned without a twist like wires 1 & 2, they will have to be re-cut and tinned. 
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Wires 1 & 2 are easier to break as a result of NO twist. 








Wires 3 & 4 are strong enough to allow several bends back and forth before ever breaking.
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The use of erasers will remove any film and expose the copper tabs.  Care should be taken not to leave potential FOD material on the tab.
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Rosin flux is a preferred method of cleaning tabs prior to tinning.
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Most tabs are usually soldered correctly.  However, too much heat from soldering irons can cause the tabs to “Lift” or delaminate.  Jumper wires of any kind should be free of solder as much as possible.
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The right amount of solder can depend on the number of wires attached to a given tab.  It does take practice to know the acceptable amount.








�





Plastic tweezers can be used instead of metal to avoid damage to sensitive insulation of this type wire.








Pushed wires into solder pads are also not acceptable.
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This connection was made by applying too much or too little heat.  It also can occur if no flux is present.  Re-flow of solder can correct this cold solder connection.








MIL-STD-2000A defines physical attributes of an acceptable solder connection.
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4.20.2 Physical Attributes. The solder connection shall be free of scratches which expose basis metal, sharp edges, spikes, flux residue, and inclusions of foreign material. Pits and pin holes may be present provided they are so located or of a size and shape that connection integrity is not degraded. Solder shall not appear as strings, or bridging between adjacent conductor paths.
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Leads have proper strain relief or a “service loop”. Wires have been installed from tab sides to minimize build-up of solder.
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No strain relief wrong entrance of wires.  Bottom right has solder build-up.
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This is a returned failure.
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