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The 305 bench m ount ing Roller Tinning Machine has been designed for use by all producers 
of high quality pr inted circuit  boards.  Only com ponents of proven reliabilit y are used in it ’s 
const ruct ion and great  at tent ion has been paid to their  posit ioning to ensure that  they are 
fully protected from  corrosive flux.  There is no direct  heat  path from  the solder tank to other 
parts of the m achine, therefore heat  t ransfer to neighbouring com ponents is m inim al.  

The tank is const ructed from  high grade stainless steel,  suspended from  a linkage 
m echanism  which allows it  to be easily lowered from the coat ing roller  for t rouble- free 
m aintenance and heater replacem ent .  The solder tank has two externally m ounted 1200 
Wat t  heaters, which give a very fast  heat  up t im e.  The operat ing tem perature is 
elect ronically cont rolled via a therm ocouple probe m ounted at  the cent re of the tank.  The 
tank has two wide scrapers in contact  with the ends of the coat ing roller  to ensure that  the 
salts are contained at  the t railing side of the roller.  

 

The sealed elect ronic cont rol m odule contains m any unique system s:  digital tem perature 
display, thum bwheel tem perature set t ing and m otor/ tem perature inter lock to prevent  the 
m otor being switched on, while solder is solid.  One heater autom at ically switches off when 
the required tem perature is reached to reduce the power load, leaving one heater to 
m aintain the set  tem perature.  The cont rol m odule com partm ent , which contains the m otor  
and the elect ronic assem bly, is fan cooled so that   no over-heat ing can occur. 

 

The two rollers, which rotate in m aintenance free bearings, are dr iven from  a variable speed 
m otor by chain dr ive to elim inate heat  t ransfer.  

 

The bot tom  roller is const ructed of steel with a fibre glass core and is supplied pre- t inned.  
The top pressure roller is coated with silicone rubber to equalise the pressure over the total 
board area. 

 

The top pressure roller can be raised and lowered by a single lever eccent r ic m echanism  with 
two separate adjust ing screws:   this enables the roller to be returned to the preset  posit ion 
without  the need for reset t ing.  The top roller is also spring loaded to allow a thicker board 
than intended to feed through the two rollers without  causing dam age. 

The m achine is fit ted with all stainless steel covers which provide com plete protect ion for the 
operator, but  allows quick and easy access to the tank for replenishing salts and solder. 
 

UNPACKI NG 

Unpack the roller t inning m achine from  the t ransport  case and rem ove the tank covers, to 
expose the tank area.  Rem ove the protect ive cardboard between the tank and the bot tom  
roller.  Connect  the three heater wires on the tank;   blue to blue, yellow to yellow and red to 
red.  Check the therm ocouple which is posit ioned above the ent ry point  of the three wires. to 
ensure that   it  is at  the bot tom  of the tank sheath.  The tank m ust  also be checked to ensure 
that  it  is in posit ion on the raise /  lower linkage, two lugs on both sides of the tank locate in 
the linkage. 

The m achine now requires a 240 /  220 V supply through a 13 Am p fuse. 

 

 
 

Operating Instructions 
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1 . On /  Off 

2 . Motor  on /  off sw itch and speed cont rol 

3 . Tem perature select ion sw itch; range 2 2 0 º C –  2 9 9 º C 

4 . Tem perature display 

5 . Red light :        a ll heat ers on, m otor  w ill not  sw itch on. 

6 . Green light :    m otor  on. 

7 . Motor  over load:       6 3 0  m A 

8 . Elect ronic cont rol unit  fuse: 2 5 0  m A 
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INITIAL STARTING UP PROCEDURE 
 

Rem ove the covers with handles to expose the solder tank area. 

For init ial start ing, solder grains or sm all pieces of solder bar are required.  The total solder 

requirem ent  is 12 kg for the 12”  (305m m ) m achine.   Place either solder grains or pieces of 

solder bar ( long solder bars can be sawn in half)    along the cent re line of the tank ( i.e. the 

line running from  left  to r ight ) .  Set  the Tem perature to 250º C with the thum b wheels (3)  

Switch on the m achine with the m ain switch (1) .  Leave for 2 m inutes and then switch off, to 

allow the heat  to conduct  through the base.  One m inute later, switch on again and leave for 

a further 2 m inutes.  Repeat  this process unt il the areas of m olten solder flow over the whole 

base.  At  this point  m ore solder is added, unt il the required am ount  as below, but  do so 

slowly, as a fast  addit ion could solidify the m olten solder. 

NOTE:     Care m ust  be taken to avoid splashes w hen adding th e solder  and for  

safety protect ion gloves and eye gl asses m ust  be w orn a t  a ll t im es. 

When about  10 kilos of solder has been added and the display tem perature (4)  is at  the set  

tem perature (3) ,  Switch the m otor on (2)  at  low speed and allow to run slowly, the roller at  

this point  m ay start  to collect  solder when the cold part  of the roller m eets the hot  solder, at  

this point  stop the roller rotat ing and leave the sold side in the solder for 3-4 m ins and then 

start  the roller rotat ing again, keep repeat ing unt il the roller is fully heated.  Add m ore solder 

to within a m axim um  of 7m m  of the top of the roller  side scrapers and about  10m m  to the 

tank top ( the level should not  be allowed to drop below 20m m  of the tank top at  any t im e)   

Replace the cent re top cover and add roller t inning salts to the rear of the tank, sufficient  

salts m ust  be added to cover the whole area at  the rear of the tank.  The salts m ust  be 

added slowly as som e init ial foam ing m ay occur, but  this will subside.  The m achine m ust  be 

left  rotat ing slowly at  speed 3 or 4 so that  the roller can gradually “ t in”  with solder – this can 

take a few m inutes to 15 m ins. Depending on the type of solder used, i.e. leaded solder or 

lead- free solder. 

The m achine will be ready for use, after running for a further 5 m inutes.  The handle on the 

r ight  of the m achine raises and lowers the top rubber pressure roller to elim inate burning of 

the silicone rubber when no boards are being passed through the roller.   Two pairs of knobs 

on the top of the m achine are used to set  the gap between the top and bot tom  rollers.  

Lower the top roller, using the handle at  the r ight  hand side of the m achine, to the lowest  

posit ion and then adjust  the gap between both rollers with the knobs on the top.  The gap 

should be adjusted to just  below the thickness of the pr inted circuit  board that  is being 

t inned, and the posit ion locked with the lock knobs.   

The final set t ing will be dependant  upon t inning results, (see sect ion on t inning pract ice)  

once this bas been set , it  is possible to raise and lower the top roller, always returning to the 
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sam e set t ing. With gap set  and the speed selected (about  5 – 6 m et res/ m in is a general 

set t ing)  and the Printed Circuit  Boards suitably fluxed, the roller t inning process can begin  

by passing a board from  the front  to the back of the m achine.  I t  m ay be noted that  roller  

t inning salts have a lim ited life and should be changed when t inning results deteriorate. 

 

On norm al start ing up of the m achine, from  cold, the m otor speed cont rol m ust  be sw itched 

off.   I t  is possible that  because of the very fast  heat  up t im e, the m otor can be switched on 

by the tem perature inter lock at  5º C below the selected tem perature, thus leaving sm all 

areas of the tank with solid solder, which in turn inhibits the roller rotat ion.  I n the event  of 

this happening, the m otor will stall and t r ip the motor overload, this is a safety feature and 

will not  dam age the m achine and then it  will need to be reset .  

MAI NTENANCE                  

Although the m achine requires lit t le m aintenance, the very nature of roller t inning dictates 

that  the m achine be cleaned regular ly, to ensure good t inning results and a long life.  As 

previously m ent ioned the salts should be changed regular ly and com pletely rem oved if the 

m achine is left  idle for a long period.  The top roller should be cleaned using water or flux 

and in a severe case a P.C.B. can be used (with the m otor off)  to rem ove solder splat ters 

and roller t inning salt  lum ps.  Periodically, when salts are seen to escape from  the back to 

the front  of the tank (via the side scrapers)  the tank m ust  be lowered and the side scrapers 

bent  inwards to ensure contact  with the roller at  both ends. 

After every 75 hours use, rem ove end cover and inspect  the m otor brushes. 
 
TI NNI NG PRACTI CE 

A  P.C.B. can be successfully roller t inned if it  has had the required pre-cleaning and fluxing 

operat ions.  Pre-cleaning can be achieved, either m echanically or chem ically;  m echanical 

cleaning can leave a grained surface, but  will rem ove solder resist  coat ings.  Chem ical 

cleaning by either the spray or dip m ethod m ay be bet ter, but  it  is essent ial that  the P.C.B. 

be washed and dried as soon as possible, to stop oxidisat ion of the copper surface.  After 

cleaning it  is necessary to apply flux to prevent  oxidisat ion during roller t inning and to 

rem ove the thin layer of oxide form ed during the washing and drying.  The flux m ust  be 

readily displaced by the solder as it  passes through the m achine and it  is recom m ended that  

it  contains an agent  that  evaporates rapidly.  I t  can be applied by using a brush or lint  free 

cloth, however consistent ly good results can only be achieved by using a flux applicat ion 

m achine.  I t  should be noted that  som e flux applicat ion m achines use a heated air  drying 

system  and that  excessive heat  will cause the flux to neut ralise. 

The top roller pressure is adjusted to give a greater or lesser degree of therm al conduct ivit y 

between the bot tom  roller and the copper. 
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I n general the greater the copper density the higher the pressure required, in pract ice 

however the difference is sm all.  

Roller speed and the top roller pressure are arr ived at  by t r ial and error, the t rack width and 

coat ing thickness determ ining the set t ing.  However higher speeds and roller pressure 

generally reduce blips and coat ing thickness. 
 

FAULTS AND THEI R POSSI BLE CAUSES  

(1)  Grit ty surface finish Low solder tem perature:   
     Solder contam inat ion. 
 
(2)  Spiky finish   Roller speed too fast :  
     Low tem perature. 
 
(3)  Dull surface finish  P.C.B. brushed finish:  
     Solder contam inat ion:  
     P.C.B. not   washed after t inning. 
 
(4)  De- lam inat ion of t racks Rollers not  parallel:  
     Solder tem perature too high:  
     Top roller pressure too high. 
 
(5)  Large blips   I nadequate top roller pressure:  
     Roller speed too low. 
 
(6)  Patchy de-wet t ing and Bad cleaning of P.C.B. 
 incom plete coverage Old flux. 
     Water in holes at  fluxing stage 
     Solder contam inat ion:  
     I nsufficient  fluxing:  
     Roller speed too fast .  
 
(7)  De-wet t ing   Bad cleaning of P.C.B. 
     Old flux. 
 
(8)  Splat ter   Water present  in holes:  
     Flux agent  contains poor evaporat ion. 
 
(9)  Discolourat ion after Bad cleaning before t inning:  
 t inning   Too m uch flux present :  
     P.C.B. not  cleaned in water after t inning. 
 
(10)  Salts t ransfer to front     Side Scrapers need cleaning and tensioning:  
 of tank   Solder level too low 
 
(11)  Poor roller t inning  Salts need changing:  
     Too m uch flux on P.C.B. 
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MACHI NE BREAKDOWN 
 
I solate the m achine from  the m ains before fault  finding. 
 
(1 )  No dr ive to both rollers:  
  
 Check Motor overload on Cont rol Panel:  
 Check Motor is running. 
 Check for breakage in chain link. 
 Check m otor brushes. 
 
(2 )  Slow heat  up:  
 
 I f heat ing is only on one side of the tank – heater failure. 
 Check resistance of heater 1200 Wat ts 240 Volts.  
 
 PROTECTI VE GLOVES AND GLASSES MUST BE W ORN 
 

Rem ove both the front  and rear covers and also the cent re panels from  the tank area.  
With the solder m olten rem ove the stop screw from  left  side of com partm ent  and 
lower the tank i.e. pull the tank pivot  bar down from  a vert ical posit ion to a horizontal 
posit ion. 

  
When the tank is cold, rem ove therm ocouple and disconnect  the heater wires. 
Slide the tank forward and rem ove, clean off the cover salts, turn upside down and 
rem ove the 4 screws retaining the base and separate.  Care m ust  now be taken in 
rem oving the insulat ion m aterial around the heaters.  The faulty heater is easily taken 
out  by the screws holding the two clam p bars across the tank, but  disconnect  the 
heater wires from  the ceram ic term inal block before doing so. 

 
 Replacem ent  is the reverse of the above procedure. 
 
(3 )  Over heat ing:  
  
 Therm ocouple incorrect ly located in sheath of the solder tank. 
 
(4 )  No display of lights:  
 
 Check the fuse in the plug:  
 Check 250m A fuse on Cont rol Panel. 
 
 
SPARES LI ST 
 
Elect ronic panel fuse 250m A   
Tank heater     
Cooling Fan     
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OPERATI NG PROCEDURE 
 
(1 )  Set  the thum b wheel on cont rol unit  to 255º C – 265°C or 265°C – 275°C for lead free  
solder 
 
(2 )  Switch m otor speed cont rol OFF ( to Zero)  
 
(3 )  Switch on m achine via rocker Switch (display should be 20º C approx.)  
 
(4 )  After 30 m inutes the tem perature should stabilise at  255º C -  265º C or 265º C -  

275º C for lead free solders (10 – 15 m inutes after first  reaching this tem perature) .  
Rotate the roller slowly so that  the cold part  of the roller enters the m olten solder and 
switch off the m otor. Leave for a few m inutes then repeat  this procedure unt il the 
roller is free to rotate without  collect ing layers of solid solder either on the surface of 
the roller or at  the ends. I f this happens due to being im pat ient  then the side scrapers 
will be forced away from  the roller and the cover salts with m igrate to the front  and in 
som e cases the side scrapers will be forced too far back and then not  be able to return 
to the side of the roller. I n this case the tank needs to be lowered and the side capers 
bent  back inwards so that  they m ake contact  with the ends if the roller. 

 
(5 )  I nspect  salts at  rear of tank and add where necessary to cover all of the exposed area   
         of solder surface. 
 
(6 )  Set  gap between bot tom  and top roller  to approx. thickness of circuit  board. 
 
(7 )  Flux circuit  board and pass through m achine at  approx. 5 m et res/ m inute not  square to 

the roller  axis but  at  an angle as this m inim ises the solder blips at  the edges of t racks, 
and if necessary pass through a second t im e to fully solder circuit  board. 

 
 

Roller  t inning w ith Lead free solders 
 
These lead free solders m ust  have a silver content  to reduce the t in spikes and also 
to give a good reflect ive shinny surface very sim ilar to lead/ t in solder finish as 
opposed to a slight ly dull t in only surface. The am ount  of silver content  is cr it ical and 
m ust  be between 3.0%  -  3.8% . The addit ion of pure silver has the effect  of reducing 
the spikes, blips and bum ps on the surface of the roller t inned circuit  board to a 
m inim um , without  this addit ion of silver the circuit  board surface would be 
unacceptable. 
The m achine should be running at  275 degrees with the covers on the m achine in 
posit ion, without  the covers there is high heat  loss and is dangerous for the operator, 
but  after about  1 1/ 2 hours this tem perature is able to be lowered to the tem perature 
1 0 . 
265°C  which will st ill produce good t inning result s. This lower tem perature will 
also reduce the sm oke vapours associated with the roller t inning salts placed at  the 
back of the solder roller.  
I t  seem s that  water based fluxes give bet ter t inned results and the circuit  boards are 
cleaned m ore easily than alcohol based fluxes 
 
 
 
 



9 

G:\Data\6 Instructions\Roller Tinning Machine Instructions.(0312).doc 

 
Typica l Analysis of Lead Free solder  w ith 3 .8 %  Silv er  
 
Tin     95.47%  94.5-95.5.0%  
Silver    3.80%  3.75-3.9%  
Copper    0.70%  0.6-1.0%  
Arsenic    <  0.001%  0.001-0.01%  
Gold     <  0.001%  0.001-0.1%  
Bism uth    0.05%  0.05-0.10%  
Cadm ium     <  0.001%  0.001-0.003%  
I ron     <  0.001%  0.001-0.02%  
Lead     <  0.015%  0.001-0.1%  
Ant im ony    0.02%  0.02-0.1%  
 
Physica l Proper t ies SAC/ P/ 0 3 0 7  
Melt ing point    217-219°C. 
Tensile St rength   48 N m m  / -2 at  0.004s/ -1 st rain rate 
Elongat ion at  failure  29%  
Density   7.5g/ cm ³  
Hardness    15 HB 
Wet t ing Balance   0.65 seconds 
Tolerance to copper 1.0%  Maxim um  
 
Regular solder analysis is fundam ental in the cont rol of the Lead Free Solder, with 
calculated addit ions of Tin/ Silver dosing alloy, to ensure the correct  balance of all 
cr it ical m etal elem ents is m aintained. 
 
 

TECHNI CAL SPECI FI CATI ON 
 I GP-  3 0 5  

Maxim um  board width 305m m  (12")  

Maxim um  board thickness 12m m  

Solder bath capacity 12 Kilos 

Heat  up t im e (am bient  to 240°C)  20 m inutes. (approx .)  

Tem perature cont rol ±  2º C 

Throughput  speed 0 – 10 m et res /  Min. 

Elect r ics 220 – 240V 
50 Hz 1ph 

Dim ensions (m m )  L850 x D330 x H490 
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WIRE CONNECTIONS ON ROLLER TINNING MACHINE  
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