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Flame brazing of aluminum is not

new. In fact the very first brazed 

aluminum assemblies were pro-

duced using a chloride based flux

and a flame as the heat source. 

What has changed over the years is

the sophistication of the types of

fluxes available and to a certain ex-

tent the alloy selection. However,

even if one returns to the absolute

basics of a flame, filler metal and

flux, there remains a great deal to

be learned about the fundamentals

of flame brazing of aluminum. This

becomes especially evident when

the brazing engineer applies his

techniques and equipment to 

NOCOLOK flux flame brazing and

years of learned practice seem to

fail. This is largely due to the fact

that the years of acquired knowl-

edge of flame brazing aluminum

has come from corrosive chloride-

based flux brazing. 

Unfortunately, the same techniques

can not be directly applied to 

NOCOLOK flux flame brazing. It is

therefore the intention of this 

article to re-familiarize the brazing

engineer with the fundamentals of

flame brazing aluminum and use

those fundamentals to realize all

the advantages of NOCOLOK flux

brazing.

è‡ÈÍ‡ ‡Î˛ÏËÌËfl ‚ ÓÚÍ˚ÚÓÏ
ÔÎ‡ÏÂÌË ÌÂ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ
ÌË˜Â„Ó ÌÓ‚Ó„Ó. ÇÂ‰¸ ÛÊÂ Ò‡Ï˚Â
ÔÂ‚˚Â ÒÔ‡flÌÌ˚Â ‡Î˛ÏËÌËÂ‚˚Â
ÍÓÌÒÚÛÍˆËË ËÁ„ÓÚ‡‚ÎË‚‡ÎËÒ¸ Ò
ÔÓÏÓ˘¸˛ ÙÎ˛Ò‡ Ì‡ ıÎÓÌÓÈ
ÓÒÌÓ‚Â Ë Ò ÔËÏÂÌÂÌËÂÏ
ÔÎ‡ÏÂÌË ‚ Í‡˜ÂÒÚ‚Â ËÒÚÓ˜ÌËÍ‡
ÚÂÔÎ‡.

ë ÚÂ˜ÂÌËÂÏ ‚ÂÏÂÌË ËÁÏÂÌËÎÓÒ¸
ÚÓÎ¸ÍÓ Í‡˜ÂÒÚ‚Ó ÔËÏÂÌflÂÏ˚ı
‚Ë‰Ó‚ ÙÎ˛ÒÓ‚ Ë, ‚ ËÁ‚ÂÒÚÌÓÈ
ÒÚÂÔÂÌË, Ú‡ÍÊÂ ‚˚·Ó
ËÒÔÓÎ¸ÁÛÂÏ˚ı ‚ Í‡˜ÂÒÚ‚Â
ÔËÔÓÂ‚ ÒÔÎ‡‚Ó‚. íÂÏ ÌÂ ÏÂÌÂÂ,
ÂÒÎË Ó·‡ÚËÚ¸Òfl Í ÓÒÌÓ‚‡Ï Ô‡ÈÍË
‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË Ò
ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔËÔÓfl Ë
ÙÎ˛ÒÓ‚, ÒÎÂ‰ÛÂÚ ÔËÁÌ‡Ú¸,˜ÚÓ
ÔË Ô‡ÈÍÂ ‡Î˛ÏËÌËfl ÏÌÓ„ËÂ
ÔËÌˆËÔ˚ Â˘fi ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ
ËÁÛ˜ÂÌ˚. ùÚÓ ÒÚ‡ÌÓ‚ËÚÒfl
ÓÒÓ·ÂÌÌÓ Ó˜Â‚Ë‰Ì˚Ï, ÍÓ„‰‡
ËÌÊÂÌÂ˚, ÒÔÂˆË‡ÎËÁËÛ˛˘ËÂÒfl
‚ Ó·Î‡ÒÚË Ô‡ÈÍË, Ô˚Ú‡˛ÚÒfl
ÔËÏÂÌËÚ¸ Ò‚ÓÈ ÏÌÓ„ÓÎÂÚÌËÈ
ÓÔ˚Ú ‚ ÚÂıÌÓÎÓ„ËË Ô‡ÈÍË Ò
ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ NOCOLOK Flux
Ë ÔË ˝ÚÓÏ ‚‰Û„ Ó·Ì‡ÛÊË‚‡˛Ú
Ò‚Ó˛ ÌÂÒÓÒÚÓflÚÂÎ¸ÌÓÒÚ¸. Ç
ÔÂ‚Û˛ Ó˜ÂÂ‰¸ ÔË˜ËÌÓÈ Á‰ÂÒ¸
fl‚ÎflÂÚÒfl ÚÓ, ˜ÚÓ Ëı ÏÌÓ„ÓÎÂÚÌËÈ
ÓÔ˚Ú ‚ Ô‡ÈÍÂ ‡Î˛ÏËÌËfl ‚
ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË ·‡ÁËÛÂÚÒfl Ì‡
ÔËÏÂÌÂÌËË ıÎÓÒÓ‰ÂÊ‡˘Ëı
ÙÎ˛ÒÓ‚, ‚˚Á˚‚‡˛˘Ëı ÍÓÓÁË˛.

ä ÒÓÊ‡ÎÂÌË˛, ÔË Ô‡ÈÍÂ Ò
ÔÓÏÓ˘¸˛ NOCOLOK Flux ‚
ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË ÌÂÎ¸Áfl ÔflÏÓ
ÔËÏÂÌflÚ¸ ÚÛ ÊÂ Ò‡ÏÛ˛ ÚÂıÌËÍÛ
Ô‡ÈÍË. ñÂÎ¸ ÁÚÓÈ ÒÚ‡Ú¸Ë – Â˘Â
‡Á ‚ÂÌÛÚ¸Òfl Í ÓÒÌÓ‚‡Ï Ô‡ÈÍË
‡Î˛ÏËÌËfl ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË Ë
ÔË ˝ÚÓÏ ÔËÁÌ‡Ú¸ ‚ÒÂ
ÔÂËÏÛ˘ÂÒÚ‚‡ ÔÓˆÂÒÒ‡ Ô‡ÈÍË Ò
ÔÓÏÓ˘¸˛ NOCOLOK Flux.

NOCOLOK is a registered trademark 
of Alcan Aluminium Ltd, Canada
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According to the American Weld-

ing Society, brazing is the joining of

metals using a molten filler metal,

which on cooling forms a joint. The

filler metal melting temperature is

above 450 °C, but below the melt-

ing point of the metals. Flame bra-

zing then implies the use of a flame

as the heat source to accomplish

what is described above.

Flame brazing lends itself well to

joining components with simple

configurations such as tube-to-

tube, tube-to-fitting and joints 

having large thermal mass differ-

ences. Since much faster heating

rates are possible than in furnace

brazing, flame brazing is versatile

and as will be explained in more 

detail later, can braze some Mg

containing alloys.

American Welding Society
ÓÔÂ‰ÂÎflÂÚ Ô‡ÈÍÛ Ú‚fi‰˚Ï
ÔËÔÓÂÏ, Í‡Í ÒÓÂ‰ËÌÂÌËÂ
ÏÂÚ‡ÎÎÓ‚ Ò ÔÓÏÓ˘¸˛
‡ÒÔÎ‡‚ÎÂÌÌÓ„Ó ÔËÔÓfl, ÍÓÚÓ˚È
ÔË ÓÒÚ˚‚‡ÌËË Ó·‡ÁÛÂÚ Â‰ËÌÓÂ
ˆÂÎÓÂ . íÂÏÔÂ‡ÚÛ‡ ÔÎ‡‚ÎÂÌËfl
ÔËÔÓfl ÒÓÒÚ‡‚ÎflÂÚ Ò‚˚¯Â 450°ë,
ÌÓ ÌËÊÂ, ˜ÂÏ ÚÂÏÔÂ‡ÚÛ‡
ÔÎ‡‚ÎÂÌËfl ÒÓÂ‰ËÌflÂÏ˚ı
‰ÂÚ‡ÎÂÈ. Ç ‰‡ÌÌÓÏ ÒÎÛ˜‡Â ‰Îfl
ÓÔËÒ‡ÌÌÓ„Ó ‚˚¯Â ÔÓˆÂÒÒ‡ ‚
Í‡˜ÂÒÚ‚Â ËÒÚÓ˜ÌËÍ‡ ÚÂÔÎ‡
ÔËÏÂÌflÂÚÒfl ÔÎ‡Ïfl.

è‡ÈÍ‡ ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË
ÔËÏÂÌËÏ‡ ‰Îfl ÒÓÂ‰ËÌÂÌËfl
‰ÂÚ‡ÎÂÈ Ò ÌÂÒÎÓÊÌ˚ÏË
ÍÓÌÒÚÛÍˆËÓÌÌ˚ÏË ÙÓÏ‡ÏË,
Í‡Í, Ì‡ÔËÏÂ, ÚÛ·‡ – ÚÛ·‡,
ÚÛ·‡ – Ô‡ÚÛ·ÓÍ, ‡ Ú‡ÍÊÂ ‰Îfl
ÒÓÂ‰ËÌÂÌËfl ‰ÂÚ‡ÎÂÈ Ò ÒËÎ¸ÌÓ
ÓÚÎË˜‡˛˘ÂÈÒfl ÚÂÏË˜ÂÒÍË
˝ÙÙÂÍÚË‚ÌÓÈ Ï‡ÒÒÓÈ. èÓÒÍÓÎ¸ÍÛ
Ô‡ÈÍ‡ ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË
Ó·ÂÒÔÂ˜Ë‚‡ÂÚ „Ó‡Á‰Ó ·ÓÎÂÂ
‚˚ÒÓÍÛ˛ ÒÍÓÓÒÚ¸ Ì‡„Â‚‡, ˜ÂÏ
Ô‡ÈÍ‡ ‚ ÔÂ˜Ë, ÓÌ‡ Ì‡ıÓ‰ËÚ
ÏÌÓ„ÓÒÚÓÓÌÌÂÂ ÔËÏÂÌÂÌËÂ Ë
‰ÂÎ‡ÂÚ ‚ÓÁÏÓÊÌÓÈ, Í‡Í ÓÔËÒ‡ÌÓ
ÌËÊÂ, Ô‡ÈÍÛ Ï‡„ÌËÈ-ÒÓ‰ÂÊ‡˘Ëı
ÒÔÎ‡‚Ó‚. 

What is 
Flame Brazing?
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What is 
NOCOLOKFlux?

NOCOLOK flux is a white powder

consisting of a mixture of potas-

sium fluroaluminate salts of the

general formula K1-3 Al F4-6. The

flux has a defined melting point

range of 565 °C to 572 °C, below

the melting point of the Al-Si bra-

zing alloy. The flux is non-corrosive

and non-hygroscopic and is only

very slightly soluble in water (0.2 %

to 0.4 %). The shelf and pot life of

the flux is therefore indefinite. The

flux does not react with Al at room

temperature or at brazing tempera-

ture and only becomes reactive

when molten.

Role of the Flux

Once molten the flux works by 

dissolving the oxide film on the Al

surfaces to be joined and prevents

further oxidation. The flux wets the

Al surfaces and allows the filler

metal to flow freely into the joints

by capillary action. Upon cooling,

the flux solidifies and remains on

the surfaces as a thin, tightly adher-

ent film, which need not be remov-

ed.

Joint Clearances

The recommended gap tolerances

for flame brazing range from 

0.1 mm to to 0.15 mm. Larger gap

clearances can be tolerated, but 

capillary action is reduced, gravity

activity is increased and more filler

metal may be required. Friction fits

should also be avoided as this will

restrict filler metal flow and result

in discontinuities in the brazed joint

area.

NOCOLOK Flux – ˝ÚÓ ·ÂÎ˚È
ÔÓÓ¯ÓÍ, ÒÓÒÚÓfl˘ËÈ ËÁ ÒÏÂÒË
Í‡ÎËÈÙÚÓ‡Î˛ÏËÌËÂ‚˚ı ÒÓÎÂÈ Ò
Ó·˘ÂÈ ÙÓÏÛÎÓÈ K1-3 AlF4-6.
îÎ˛Ò Ó·Î‡‰‡ÂÚ ÚÓ˜ÌÓ
ÓÔÂ‰ÂÎfiÌÌ˚Ï ‰Ë‡Ô‡ÁÓÌÓÏ
ÚÂÏÔÂ‡ÚÛ˚ ÔÎ‡‚ÎÂÌËfl ÓÚ
565 °C ‰Ó 572 °ë, ÎÂÊ‡˘ËÏ ÌËÊÂ
ÚÂÏÔÂ‡ÚÛ˚ ÔÎ‡‚ÎÂÌËfl Al-Si-
ÔËÔÓfl. îÎ˛Ò fl‚ÎflÂÚÒfl
ÌÂÍÓÓÁË‚Ì˚ÏÏ Ë
ÌÂ„Ë„ÓÒÍÓÔË˜Ì˚Ï Ë ÔÓ˜ÚË ÌÂ
‡ÒÚ‚ÓËÏ ‚ ‚Ó‰Â (ÓÚ 0,2 % ¥Ó
0,4 %). èÓ˝ÚÓÏÛ ÓÌ ÏÓÊÂÚ
ı‡ÌËÚ¸Òfl ‚ ÒÍÎ‡‰ÒÍËı ÛÒÎÓ‚Ëflı
ÌÂÓ„‡ÌË˜ÂÌÌÓÂ ‚ÂÏfl. èË
ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ ËÎË
ÚÂÏÔÂ‡ÚÛÂ Ô‡ÈÍË ÙÎ˛Ò ÌÂ
Â‡„ËÛÂÚ Ò ‡Î˛ÏËÌËÂÏ. éÌ
ÒÚ‡ÌÓ‚ËÚ¸Òfl ‡ÍÚË‚Ì˚Ï ÚÓÎ¸ÍÓ ‚
‡ÒÔÎ‡‚ÎÂÌÌÓÏ ÒÓÒÚÓflÌËË.

êÓÎ¸ ÙÎ˛Ò‡

Ç ‡ÒÔÎ‡‚ÎÂÌÌÓÏ ÒÓÒÚÓflÌËË
ÙÎ˛Ò ‡ÒÚ‚ÓflÂÚ ËÏÂ˛˘ËÂÒfl Ì‡
ÔÓ‚ÂıÌÓÒÚflı ÒÓÂ‰ËÌflÂÏ˚ı
‡Î˛ÏËÌËÂ‚˚ı ‰ÂÚ‡ÎÂÈ ÓÍËÒÌ˚Â
ÔÎÂÌÍË Ë ÔÂÔflÚÒÚ‚ÛÂÚ
‰‡Î¸ÌÂÈ¯ÂÏÛ ÓÍËÒÎÂÌË˛. îÎ˛Ò
ÒÏ‡˜Ë‚‡ÂÚ ‡Î˛ÏËÌËÂ‚˚Â
ÔÓ‚ÂıÌÓÒÚË Ú‡ÍËÏ Ó·‡ÁÓÏ, ˜ÚÓ
ÔËÔÓÈ, ‚ÒÎÂ‰ÒÚ‚ËÂ
Í‡ÔËÎÎflÌÓ„Ó ˝ÙÙÂÍÚ‡, ÏÓÊÂÚ
Ò‚Ó·Ó‰ÌÓ ÚÂ˜¸ Í ÏÂÒÚ‡Ï ÒÔ‡ÈÍË.
èÓÒÎÂ ÓıÎ‡Ê‰ÂÌËfl ÙÎ˛Ò
Á‡Ú‚Â‰Â‚‡ÂÚ Ë ÓÒÚ‡fiÚÒfl Ì‡
ÔÓ‚ÂıÌÓÒÚË ‚ ‚Ë‰Â ÚÓÌÍÓÈ,
ÔÓ˜ÌÓÈ ÔÎÂÌÍË, ÌÂ ÚÂ·Û˛˘ÂÈ
Û‰‡ÎÂÌËfl. 

óËÒÚÓÚ‡ ÒÓÂ‰ËÌÂÌËfl.

êÂÍÓÏÂÌ‰ÛÂÏ˚Â ‰ÓÔÛÒÍË Ì‡
Á‡ÁÓ ÔË Ô‡ÈÍÂ ‚ ÓÚÍ˚ÚÓÏ
ÔÎ‡ÏÂÌË ÒÓÒÚ‡‚Îfl˛Ú ÓÚ 0,1 ÏÏ
‰Ó 0,15 ÏÏ. ÅÓÎ¸¯‡fl ‚ÂÎË˜ËÌ‡
ıÓÚfl Ë ‰ÓÔÛÒÍ‡ÂÚÒfl, ÌÓ
ÔÂÔflÚÒÚ‚ÛÂÚ Í‡ÔËÎÎflÌÓÏÛ
˝ÙÙÂÍÚÛ, ÔÓ‚˚¯‡ÂÚ ‚ÂÒ Ë ÔË
˝ÚÓÏ ÚÂ·ÛÂÚ ·ÓÎ¸¯Â ÔËÔÓfl.
ëÎÂ‰ÛÂÚ ËÁ·Â„‡Ú¸ ÒÎË¯ÍÓÏ
ÔÎÓÚÌÓ„Ó ÒÊ‡ÚËfl ÒÓÂ‰ËÌflÂÏ˚ı
ÔÓ‚ÂıÌÓÒÚÂÈ, ÔÓÒÍÓÎ¸ÍÛ ˝ÚÓ
ÔÂÔflÚÒÚ‚ÛÂÚ Ò‚Ó·Ó‰ÌÓÏÛ
‡ÒÚÂÍ‡ÌË˛ ÔËÔÓfl Ë ‚Â‰fiÚ Í
ÌÂ‡‚ÌÓÏÂÌÓÈ ÔÓ˜ÌÓÒÚË ‚
ÏÂÒÚ‡ı ÒÔ‡ÈÍË.

4

NOCOLOK®       

          

K 1-3 AlF4-6        

           

   560-572°C    Al-Si

           

           

(0.2-0.4%)        

           

           

           

     

    

           

           

           

           

           

           

           

        

   

           

 0.1-0.15        

           

           

           

           

           

        

óÚÓ Ú‡ÍÓÂ
NOCOLOKFlux?



Since the principles of flame bra-

zing can be explained using the

most basic equipment, only the

equipment necessary for manual

flame brazing is described. From

the basic principles, all other equip-

ment is only a matter of the degree

of automation the end user wishes

to achieve.

Hardware

Torch 

It is critical that the joint area is

brought up to temperature uni-

formly. For this reason a dual head-

ed torch capable of heating the

joint from 2 sides is recommended. 

Torch Tip

A multi-orifice tip generates a

broader flame at the exit of the tip.

This feature enhances component

temperature uniformity during heat

up. Pin-point flames should be

avoided as burn-through can easily

occur. 

í‡Í Í‡Í ÔËÌˆËÔ˚ ÔÓˆÂÒÒ‡
Ô‡ÈÍË ÏÓ„ÛÚ ·˚Ú¸ Ó·˙flÒÌÂÌ˚ Ì‡
ÓÒÌÓ‚Â ·‡ÁÓ‚Ó„Ó Ó·ÓÛ‰Ó‚‡ÌËfl,
Á‰ÂÒ¸ ·Û‰ÂÚ ÓÔËÒ‡ÌÓ ÚÓÎ¸ÍÓ
Ó·ÓÛ‰Ó‚‡ÌËÂ, ÌÂÓ·ıÓ‰ËÏÓÂ ‰Îfl
Û˜ÌÓÈ Ô‡ÈÍË. Ç ÔËÌˆËÔÂ ‚ÒÂ
‰Û„ËÂ ÒËÒÚÂÏ˚ ÓÚÎË˜‡˛ÚÒfl
ÎË¯¸ ÊÂÎ‡ÂÏÓÈ ÒÚÂÔÂÌ¸˛
‡‚ÚÓÏ‡ÚËÁ‡ˆËË.

é·ÓÛ‰Ó‚‡ÌËÂ

è‡flÎ¸Ì‡fl Î‡ÏÔ‡.

é˜ÂÌ¸ ‚‡ÊÂÌ ‡‚ÌÓÏÂÌ˚È
Ì‡„Â‚ ÏÂÒÚ ÒÔ‡ÈÍË. ÑÎfl ˝ÚÓ„Ó
ÂÍÓÏÂÌ‰ÛÂÚÒfl ÔËÏÂÌÂÌËÂ
Ô‡flÎ¸ÌÓÈ Î‡ÏÔ˚ Ò ‰‚ÛÏfl
„ÓÎÓ‚Í‡ÏË, Ò ÔÓÏÓ˘¸˛ ÍÓÚÓÓÈ
ÏÂÒÚÓ Ô‡ÈÍË ÏÓÊÌÓ ‡ÁÓ„ÂÚ¸ Ò
‰‚Ûı ÒÚÓÓÌ. 

ëÓÔÎÓ „ÓÂÎÍË

èË Ì‡ÎË˜ËË ÒÓÔÎ‡ ÒÓ ÏÌÓ„ËÏË
ÓÚ‚ÂÒÚËflÏË Ì‡ ‚˚ıÓ‰Â
Ó·‡ÁÛÂÚÒfl ·ÓÎÂÂ ¯ËÓÍÓÂ
ÔÎ‡Ïfl. ùÚÓ ÔÓÁ‚ÓÎflÂÚ ·ÓÎÂÂ
‡‚ÌÓÏÂÌÓ ‡ÁÓ„ÂÚ¸ ‰ÂÚ‡Î¸.
ëÎÂ‰ÛÂÚ ËÁ·Â„‡Ú¸ ÚÓ˜Â˜ÌÓ„Ó
ÔÎ‡ÏÂÌË, Ú‡Í Í‡Í ˝ÚÓ ÏÓÊÂÚ
ÔË‚ÂÒÚË Í ÔÓÊË„‡ÌË˛ ‰ÂÚ‡ÎË.

Recommended
equipment for
flame brazing

Dual headed torch

Torch Tip

Filler metal
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êÂÍÓÏÂÌ-
‰ÛÂÏÓÂ
Ó·ÓÛÓ‚‡ÌËÂ
‰Îfl Ô‡ÈÍË ‚
ÓÚÍ˚ÚÓÏ
ÔÎ‡ÏÂÌË.

ëÓÔÎÓ „ÓÂÎÍË

è‡flÎ¸Ì‡fl Î‡ÏÔ‡ Ò ‰‚ÛÏfl „ÓÎÓ‚Í‡ÏË èËÔÓÈ



Consumables

Gas

Most commercial gas mixtures are

acceptable for flame brazing Al:

● oxygen – propane

● oxygen – methane

● oxygen – natural gas

● oxygen – acetylene 
(oxyacetylene)

Oxyacetylene combination produc-

es the hottest flame and may be

used, but with extreme care to

avoid overheating and burn-

through.

Filler Metal

The filler metal alloy most com-

monly used for flame brazing Al is

AA4047 which contains 11 to 13 %

Si. The Al-Si phase diagram shows

the eutectic at 577 °C with 12.6 %

Si. AA4047 filler alloy therefore has

the lowest melting temperature

with the highest fluidity, ideal prop-

erties for flame brazing Al.

The filler metal is available in a va-

riety of shapes and forms including

wire, rings, foil and powder. When

used as a powder, it is usually

mixed with flux and a carrier to

form a paste (more on pastes

below). The filler metal wire is also

available commercially either cored

or coated with flux, precluding the

application of flux.

Brazing Paste

Commercially available brazing

pastes consist of the flux, powder-

ed filler metal and a binder/carrier

to keep everything in uniform sus-

pension. This paste is all inclusive,

there is no need to supply flux or 

filler metal to the joint separately.

Brazing pastes can also be applied

with automatic dispensers, with 

syringes or by brush application.

ÇÒÔÓÏÓ„‡ÚÂÎ¸Ì˚Â
Ï‡ÚÂË‡Î˚

É‡Á
ÅÓÎ¸¯ËÌÒÚ‚Ó ËÏÂ˛˘ËıÒfl ‚
ÔÓ‰‡ÊÂ „‡ÁÓ‚˚ı ÒÏÂÒÂÈ
ÔË„Ó‰Ì˚ ‰Îfl Ô‡ÈÍË ‡Î˛ÏËÌËfl ‚
ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË:

■ ÍËÒÎÓÓ‰ – ÔÓÔ‡Ì

■ ÍËÒÎÓÓ‰ – ÏÂÚ‡Ì

■ ÍËÒÎÓÓ‰ – ÔËÓ‰Ì˚È „‡Á

■ ÍËÒÎÓÓ‰ – ‡ˆÂÚËÎÂÌ

äÓÏ·ËÌ‡ˆËfl ÍËÒÎÓÓ‰ -‡ˆÂÚËÎÂÌ
Ó·ÂÒÔÂ˜Ë‚‡ÂÚ Ò‡ÏÛ˛ ‚˚ÒÓÍÛ˛
ÚÂÏÔÂ‡ÚÛÛ ÔÎ‡ÏÂÌË. èË Âfi
ÔËÏÂÌÂÌËË ÂÍÓÏÂÌ‰ÛÂÚÒfl
Í‡ÈÌflfl ÓÒÚÓÓÊÌÓÒÚ¸, ˜ÚÓ·˚
ËÁ·ÂÊ‡Ú¸ ÔÂÂ„Â‚‡ ËÎË
ÔÓÊË„‡ÌËfl ‰ÂÚ‡ÎÂÈ.

èËÔÓÈ
èË Ô‡ÈÍÂ ‡Î˛ÏËÌËfl ‚ ÓÚÍ˚ÚÓÏ
ÔÎ‡ÏÂÌË ‚ Í‡˜ÂÒÚ‚Â ÔËÔÓfl ˜‡˘Â
‚ÒÂ„Ó ÔËÏÂÌflÂÚÒfl ÒÔÎ‡‚
ÄÄ4047, ÒÓ‰ÂÊ‡˘ËÈ ÓÚ 11 ‰Ó
13 % Si Ò‡Ï˚ı ‡ÁÎË˜Ì˚ı
ÙÓÏ‡ı, Ì‡ÔËÏÂ, ‚ ‚Ë‰Â
ÔÓ‚ÓÎÓÍË, ÍÓÎÂˆ, ÙÓÎ¸„Ë Ë
ÔÓÓ¯Í‡. Ç ‚Ë‰Â ÔÓÓ¯Í‡ ÓÌ, Í‡Í
Ô‡‚ËÎÓ, ÒÏÂ¯Ë‚‡ÂÚÒfl. ç‡
Ù‡ÁÓ‚ÓÈ ‰Ë‡„‡ÏÏÂ AL – Si
˝‚ÚÂÍÚËÍ‡ Ì‡ıÓ‰ËÚÒfl ÔË 12,6 %
Si ‚ ‡ÈÓÌÂ 577°ë. í‡ÍËÏ
Ó·‡ÁÓÏ, ÔËÔÓÈ ÄÄ4047
Ó·Î‡‰‡ÂÚ Ò‡ÏÓÈ ÌËÁÍÓÈ
ÚÂÏÔÂ‡ÚÛÓÈ ÔÎ‡‚ÎÂÌËfl ÔË
Ì‡Ë‚˚Ò¯ÂÈ ÚÂÍÛ˜ÂÒÚË -
Ë‰Â‡Î¸ÌÓÂ Ò‚ÓÈÒÚ‚Ó ‰Îfl Ô‡ÈÍË
‡Î˛ÏËÌËfl ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË. 

èËÔÓÈ ‚˚ÔÛÒÍ‡ÂÚÒfl Ò ÙÎ˛ÒÓÏ Ë
Ò‚flÁÛ˛˘ËÏ ‚Â˘ÂÒÚ‚ÓÏ ‰Ó
Ô‡ÒÚÓÓ·‡ÁÌÓ„Ó ÒÓÒÚÓflÌËfl
(·ÓÎ¸¯Â Ó Ô‡ÒÚ‡ı ÒÏ. ÌËÊÂ). Ç
‚Ë‰Â ÔÓ‚ÓÎÓÍË ÓÌ ÏÓÊÂÚ ·˚Ú¸
ÔÓÎ˚Ï, ‡ Ú‡ÍÊÂ Ò Ì‡ÌÂÒÂÌÌ˚Ï Ì‡
ÔÓ‚ÂıÌÓÒÚ¸ ÙÎ˛ÒÓÏ, ˜ÚÓ
ËÁ·‡‚ÎflÂÚ ÓÚ ÔÓÒÎÂ‰Û˛˘Â„Ó
Ì‡ÌÂÒÂÌËfl ÙÎ˛Ò‡.

è‡ÒÚ‡ ‰Îfl Ô‡ÈÍË.
àÏÂ˛˘ËÂÒfl ‚ Ì‡ÎË˜ËË Ô‡ÒÚ˚
fl‚Îfl˛ÚÒfl „ÓÏÓ„ÂÌÌÓÈ ÒÛÒÔÂÌÁËÂÈ
ËÁ ÙÎ˛Ò‡, ÔËÔÓfl ‚ ‚Ë‰Â
ÔÓÓ¯Í‡ Ë Ò‚flÁÛ˛˘Â„Ó
‚Â˘ÂÒÚ‚‡. èÓÒÍÓÎ¸ÍÛ Ô‡ÒÚ‡
ÒÓ‰ÂÊËÚ ‚ÒÂ ÌÂÓ·ıÓ‰ËÏ˚Â
ÍÓÏÔÓÌÂÌÚ˚, ÔËÏÂÌÂÌËÂ
‰ÓÔÓÎÌËÚÂÎ¸ÌÓ ÙÎ˛Ò‡ ËÎË
ÔËÔÓfl ÌÂ ÌÛÊÌÓ. è‡ÒÚ‡ ÏÓÊÂÚ
Ì‡ÌÓÒËÚ¸Òfl Ú‡ÍÊÂ
‡‚ÚÓÏ‡ÚË˜ÂÒÍËÏË ‰ÓÁËÛ˛˘ËÏË
ÛÒÚÓÈÒÚ‚‡ÏË, ¯ÔËˆ‡ÏË ËÎË
ÍËÒÚ¸˛.
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Flux Paste

This is very similar to brazing pastes

except that there is no powdered

filler metal present, meaning that

flux pastes requires filler metal in

one form or another to be added to

the joint separately. The advantage

of using a flux paste is that the end

user does not have to prepare his

own paste. 

In-House Paste Preparation

The least expensive and most com-

mon is the in-house preparation of

flux pastes. The flux is mixed with

either water or alcohol and/or

water at 40 % to 60 % solids.

Using some alcohol in the paste

formulation allows for quicker 

drying. Using pastes prepared in-

house of course requires that the

filler metal be supplied to the joint

separately. These pastes are not 

easily dispensable automatically

and are most often applied with a

brush.

For brazing a tube-to-tube joint,

the table below summarizes the

complexity level in applying the flux

and filler metal in their various

forms:

Flux Cored or Coated Wire Brazing Pastes Flux Pastes In-House Paste Preparation

èÓÎ‡fl ËÎË ÔÓÍ˚Ú‡fl è‡flÎ¸Ì‡fl Ô‡ÒÚ‡ îÎ˛Ò-Ô‡ÒÚ‡ è‡ÒÚ‡ ÒÓ·ÒÚ‚ÂÌÌÓ„Ó ËÁ„ÓÚÓ‚ÎÂÌËfl
ÙÎ˛ÒÓÏ ÔÓ‚ÓÎÓÍ‡

1. Preplace ring at the joint 1. Apply or dispense paste at the joint 1. Preplace ring at the joint 1. Prepare paste

ç‡ÓÊËÚ¸ ÍÓÎ¸ˆÓ Ì‡ ç‡ÌÂÒÚË Ô‡ÒÚÛ Ì‡ ÏÂÒÚÓ ÒÓÂ‰ËÌÂÌËfl ç‡ÎÓÊËÚ¸ ÍÓÎ¸ˆÓ Ì‡ ÏÂÒÚÓ ëÏÂ¯‡Ú¸ Ô‡ÒÚÛ
ÏÂÒÚÓ ÒÓÂ‰ËÌÂÌËfl ‚Û˜ÌÛ˛ ËÎË ‰ÓÁËÛ˛˘ËÏ ÛÒÚÓÈÒÚ‚ÓÏ ÒÓÂ‰ËÌÂÌËfl

2. Braze 2. Dry 2. Apply or dispense paste at the joint 2.Preplace ring at the joint

è‡flÚ¸ Ç˚ÒÛ¯ËÚ¸ ç‡ÌÂÒÚË Ô‡ÒÚÛ Ì‡ ÏÂÒÚÓ ÒÓÂ‰ËÌÂÌËfl ç‡ÎÓÊËÚ¸ ÍÓÎ¸ˆÓ Ì‡ 
‚Û˜ÌÛ  ̨ËÎË ‰ÓÁËÛ˛˘ËÏ ÛÒÚÓÈÒÚ‚ÓÏ ÏÂÒÚÓ ÒÓÂ‰ËÌÂÌËfl

3. Braze 3. Dry 3. Apply paste at the joint

è‡flÚ¸ Ç˚ÒÛ¯ËÚ¸ ç‡ÌÂÒÚË Ô‡ÒÚÛ Ì‡ ÏÂÒÚÓ ÒÓÂ‰ËÌÂÌËfl

4. Braze 4.Dry

è‡flÚ¸ Ç˚ÒÛ¯ËÚ¸

5. Löten

è‡flÚ¸
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îÎ˛Ò-Ô‡ÒÚ‡.

éÌ‡ ÓÚÎË˜‡ÂÚÒfl ÓÚ Ô‡ÒÚ˚ ÚÓÎ¸ÍÓ
ÚÂÏ, ˜ÚÓ ÌÂ ÒÓ‰ÂÊËÚ
ÔÓÓ¯ÍÓÓ·‡ÁÌÓ„Ó ÔËÔÓfl.
èÓ˝ÚÓÏÛ ÔËÏÂÌÂÌËÂ ÙÎ˛Ò-
Ô‡ÒÚ˚ ÔÂ‰ÛÒÏ‡ÚË‚‡ÂÚ
Ì‡ÌÂÒÂÌËÂ Ì‡ ÒÓÂ‰ËÌflÂÏ˚Â
ÔÓ‚ÂıÌÓÒÚË ÔËÔÓfl ‚ ÚÓÏ ËÎË
ËÌÓÏ ‚Ë‰Â. èËÏÂÌÂÌËÂ ÙÎ˛Ò-
Ô‡ÒÚ˚ ‰‡fiÚ ÚÓ ÔÂËÏÛ˘ÂÒÚ‚Ó,
˜ÚÓ ÔÓÎ¸ÁÓ‚‡ÚÂÎ˛ ÌÂ ÔËıÓ‰ËÚÒfl
Ò‡ÏÓÏÛ ËÁ„ÓÚ‡‚ÎË‚‡Ú¸ Ô‡ÒÚÛ.

îÎ˛Ò-Ô‡ÒÚ‡ ÒÓ·ÒÚ‚ÂÌÌÓ„Ó
ÔË„ÓÚÓ‚ÎÂÌËfl.

èË„ÓÚÓ‚ÎÂÌËÂ ÙÎ˛Ò-Ô‡ÒÚ˚ ‚
‰ÓÏ‡¯ÌËı ÛÒÎÓ‚Ëflı fl‚ÎflÂÚÒfl
Ò‡Ï˚Ï ˝ÍÓÌÓÏË˜Ì˚Ï Ë
Ó·˘ÂÔËÌflÚ˚Ï ÏÂÚÓ‰ÓÏ. îÎ˛Ò
ÒÏÂ¯Ë‚‡ÂÚÒfl Ò ‚Ó‰ÓÈ ËÎË Ò
‡ÎÍÓ„ÓÎÂÏ ‚ ÔÓÔÓˆËË 40 % Í
60 % ËÎË Ë Ò ÚÂÏ, Ë Ò ‰Û„ËÏ.
ÑÓ·‡‚ÎÂÌËÂ ‡ÎÍÓ„ÓÎfl ‚Â‰fiÚ Í
·ÓÎÂÂ ·˚ÒÚÓÏÛ ‚˚Ò˚ı‡ÌË˛
Ô‡ÒÚ˚. èË ËÒÔÓÎ¸ÁÓ‚‡ÌËË Ô‡ÒÚ˚
ÒÓ·ÒÚ‚ÂÌÌÓ„Ó ËÁ„ÓÚÓ‚ÎÂÌËfl
ÌÛÊÌÓ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ Ì‡ÌÓÒËÚ¸
ÔËÔÓÈ Ì‡ ÏÂÒÚ‡ ÒÓÂ‰ËÌÂÌËfl.
í‡ÍËÂ Ô‡ÒÚ˚ ÚflÊÂÎÓ Ì‡ÌÓÒËÚ¸
‡‚ÚÓÏ‡ÚË˜ÂÒÍË, ÔÓÁÚÓÏÛ ÔË Ëı
ËÒÔÓÎ¸ÁÓ‚‡ÌËË ˜‡˘Â ‚ÒÂ„Ó
ËÒÔÓÎ¸ÁÛÂÚÒfl ÍËÒÚ¸.

Ç Ú‡·ÎËˆÂ ÓÔËÒ‡Ì˚ ÔÓˆÂÒÒ˚
Ì‡ÌÂÒÂÌËfl ÙÎ˛Ò‡ Ë ÔËÔÓfl ‚ Ëı
‡ÁÎË˜Ì˚ı ‚Ë‰‡ı ÔË Ô‡Â˜ÌÓÏ
ÒÓÂ‰ËÌÂÌËË ‰‚Ûı ÚÛ·:



This section describes the necessary

steps and control procedures to en-

sure a properly brazed joint.

1. Clean the Components

The joint area must be cleaned free

of cutting and machining lubri-

cants. Aqueous cleaning, solvent

dipping or wiping are acceptable

procedures.

2. Assemble the Components

The components are assembled

with the filler alloy ring in place.

There must be intimate contact

between the 2 components to be

joined and the alloy ring. 

ùÚÓÚ ‡Á‰ÂÎ ÔÓÒ‚fl˘fiÌ ÓÔËÒ‡ÌË˛
¯‡„Ó‚ Ë ÍÓÌÚÓÎ¸Ì˚ı ÔÓˆÂÒÒÓ‚,
ÌÂÓ·ıÓ‰ËÏ˚ı ‰Îfl Ó·ÂÒÔÂ˜ÂÌËfl
Ì‡‰fiÊÌÓ„Ó Ô‡Â˜ÌÓ„Ó ÒÓÂ‰ËÌÂÌËfl.

1. é˜ËÒÚËÚ¸ ‰ÂÚ‡ÎË

ëÓÂ‰ËÌflÂÏ˚Â ‰ÂÚ‡ÎË ÒÎÂ‰ÛÂÚ
Ó˜ËÒÚËÚ¸ ÓÚ ÒÏ‡ÁÓ˜Ì˚ı
Ï‡ÚÂË‡ÎÓ‚. é˜ËÒÚÍ‡ ÏÓ˛˘ËÏË
ÒÂ‰ÒÚ‚‡ÏË, ÔÓ„ÛÊÂÌËÂ ‚
ÒÔÂˆË‡Î¸Ì˚È ‡ÒÚ‚Ó ËÎË
ÔÓÚËÍ‡ fl‚Îfl˛ÚÒfl ‰ÓÔÛÒÚËÏ˚ÏË
ÒÔÓÒÓ·‡ÏË.

2. ëÓÂ‰ËÌËÚ¸ ‰ÂÚ‡ÎË

ëÓ‚ÏÂÒÚËÚ¸ ‰ÂÚ‡ÎË Ò ÍÓÎ¸ˆÓÏ ËÁ
ÔËÔÓfl. èË ˝ÚÓÏ Ó·Â ‰ÂÚ‡ÎË
‰ÓÎÊÌ˚ ·˚Ú¸ ÔÎÓÚÌÓ ÒÓÂ‰ËÌÂÌ˚
Ò ÍÓÎ¸ˆÓÏ ËÁ ÔËÔÓfl.

Procedure
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3. Apply the Flux

The flux is then applied with a small

brush around the circumference of

the joint at a loading of about 25 to

30 g/m2. 

4. Dry the Flux

The flux should be allowed to dry

before the application of intense

heat to begin brazing. This can be

done by allowing the joint to air dry

or alternatively by gently heating

the surrounding joint area with the

flame, which will heat the metal

and dry the flux. Intense heat

should be avoided before the flux

has dried, otherwise splattering

and flux fall-off will occur.

3. ç‡ÌÂÒÚË ÙÎ˛Ò

á‡ÚÂÏ Ì‡ ÏÂÒÚÓ ÒÓÂ‰ËÌÂÌËfl
Ï‡ÎÂÌ¸ÍÓÈ ÍËÒÚ¸˛ Ì‡ÌÓÒËÚÒfl
ÙÎ˛Ò ‚ ÍÓÎË˜ÂÒÚ‚Â 25 30 „/Ï2.

4. Ç˚ÒÛ¯ËÚ¸ ÙÎ˛Ò

èÂÊ‰Â, ˜ÂÏ Ì‡˜ËÌ‡Ú¸ ‡ÁÓ„Â‚,
ÙÎ˛Ò ÒÎÂ‰ÛÂÚ ‚˚ÒÛ¯ËÚ¸. ùÚÓ„Ó
ÏÓÊÌÓ ‰Ó·ËÚ¸Òfl Ó·‰Û‚‡ÌËÂÏ ËÎË
Îfi„ÍËÏ ÔÓ‰Ó„Â‚ÓÏ ‚ÓÍÛ„ ÏÂÒÚ‡
ÒÓÂ‰ËÌÂÌËfl, Ú‡ÍËÏ Ó·‡ÁÓÏ,
˜ÚÓ·˚ ÏÂÚ‡ÎÎ ‡ÁÓ„ÂÎÒfl Ë
ÙÎ˛Ò ‚˚ÒÓı. èÓÍ‡ ÙÎ˛Ò ÌÂ
‚˚ÒÓı, ÒÎÂ‰ÛÂÚ ËÁ·Â„‡Ú¸
ËÌÚÂÌÒË‚ÌÓ„Ó Ì‡„Â‚‡ÌËfl,˜ÚÓ·˚
ÙÎ˛Ò ÌÂ ‡ÒÚÂÒÍ‡ÎÒfl Ë ÌÂ
ÓÚ‚‡ÎËÎÒfl.
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5. Heating

Once the flux has dried, more in-

tense heat to begin the actual

braze sequence can be applied. The

braze flame should not be allowed

to impinge on any one area very

long to avoid overheating and

burnthrough. The component with

the higher thermal mass should be

heated more. The flame should not

be allowed to rest on the flux or

preform ring to avoid premature

melting before the joint area is uni-

formly heated to braze tempera-

ture. The flame should be kept

moving at all times, moving back

and forth between the components

of different mass in such a way as

to bring the entire joint to tempera-

ture uniformly.

There are 3 temperature indications

in NOCOLOK flux flame brazing.

The first is the appearance of a 

yellow flame at the Al surface. This

indicates that the surface is starting

to overheat/burn, since the alumi-

num skin always runs hotter than
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5. ç‡„Â‚‡ÌËÂ.

ä‡Í ÚÓÎ¸ÍÓ ÙÎ˛Ò ‚˚ÒÓıÌÂÚ,
ÏÂÒÚÓ ÒÓÂ‰ËÌÂÌËfl ÏÓÊÌÓ
‡ÁÓ„Â‚‡Ú¸ ÒËÎ¸ÌÂÂ, ˜ÚÓ·˚
ÔËÒÚÛÔËÚ¸ ÒÓ·ÒÚ‚ÂÌÌÓ Í
ÔÓˆÂÒÒÛ Ô‡ÈÍË. èË ˝ÚÓÏ ÌÂ
ÒÎÂ‰ÛÂÚ ‰ÓÎ„Ó Ì‡Ô‡‚ÎflÚ¸ ÔÎ‡Ïfl
Ì‡ Ó‰ÌÓ Ë ÚÓ ÊÂ ÏÂÒÚÓ, ˜ÚÓ·˚
ËÁ·ÂÊ‡Ú¸ ÔÂÂ„Â‚‡ Ë
ÔÓÊË„‡ÌËfl Ï‡ÚÂË‡Î‡. ÑÂÚ‡Î¸ Ò
·ÓÎ¸¯ÂÈ ÚÂÏË˜ÂÒÍË
˝ÙÙÂÍÚË‚ÌÓÈ Ï‡ÒÒÓÈ ‰ÓÎÊÌ‡
‡ÁÓ„Â‚‡Ú¸Òfl ÒËÎ¸ÌÂÂ. èÎ‡Ïfl
ÌÂ ‰ÓÎÊÌÓ ‚ÓÁ‰ÂÈÒÚ‚Ó‚‡Ú¸ Ì‡
ÙÎ˛Ò ËÎË ÍÓÎ¸ˆÓ ÔËÔÓfl , ˜ÚÓ·˚
ÓÌË ÌÂ ‡ÒÔÎ‡‚ËÎËÒ¸ ‡Ì¸¯Â,
˜ÂÏ ÒÓÂ‰ËÌflÂÏ˚Â ÔÓ‚ÂıÌÓÒÚË
‡‚ÌÓÏÂÌÓ ÔÓ„Â˛ÚÒfl ‰Ó
ÚÂÏÔÂ‡ÚÛ˚ Ô‡ÈÍË. èÎ‡Ïfl
ÒÎÂ‰ÛÂÚ ÔÓÒÚÓflÌÌÓ ÔÂÂÏÂ˘‡Ú¸
ÏÂÊ‰Û ‰ÂÚ‡ÎflÏË ‡ÁÎË˜ÌÓÈ
Ï‡ÒÒ˚ Ú‡ÍËÏ Ó·‡ÁÓÏ, ˜ÚÓ·˚
ÒÓÂ‰ËÌflÂÏ˚Â ÔÓ‚ÂıÌÓÒÚË
ÔÓ„ÂÎËÒ¸ ‡‚ÌÓÏÂÌÓ. 

èË Ô‡ÈÍÂ ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË Ò
NOCOLOK Flux ËÏÂ˛ÚÒfl ÚË
ÔÓÍ‡Á‡ÚÂÎfl ÚÂÏÔÂ‡ÚÛ˚.
èÂ‚˚È – ÊfiÎÚÓÂ ÔÎ‡Ïfl Ì‡
ÔÓ‚ÂıÌÓÒÚË ‡Î˛ÏËÌËfl,
ÛÍ‡Á˚‚‡ÂÚ Ì‡ Ì‡˜ËÌ‡˛˘ËÈÒfl
ÔÂÂ„Â‚ / ÔÓÊÓ„ ÔÓ‚ÂıÌÓÒÚË,
‚Â‰¸ ÚÂÏÔÂ‡ÚÛ‡ Ì‡
ÔÓ‚ÂıÌÓÒÚË ‚ÒÂ„‰‡ ‚˚¯Â, ˜ÂÏ
‚ÌÛÚË ‰ÂÚ‡ÎË. óÚÓ·˚ ËÁ·ÂÊ‡Ú¸
˝ÚÓ„Ó, ÔÎ‡Ïfl ‰ÓÎÊÌÓ ÌÂ Ú‡Í
˜‡ÒÚÓ ÔÓÔ‡‰‡Ú¸ Ì‡
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Û˛ Ó·Î‡ÒÚ¸. 

ç‡„Â‚‡ÌËÂ.
íÓ˜Í‡ ÔÎ‡‚ÎÂÌËfl



the component center. The flame

must visit the area less frequently to

avoid burning. The second indica-

tor is the first sign of flux melting,

that is the fluxed area turns from

white to clear. This indicates that

the joint temperature is about 

565 °C. At this point the flames can

be played directly on the joint and

filler metal ring. Very shortly after

flux melting, the filler metal ring

begins to loose shape (third

temperature indicator) and begins

to melt at 577 °C. The molten filler

metal is quickly drawn into the joint

by capillary action. As soon as the

full preform ring is molten, the

flame should be quickly removed

and the brazed joint allowed to

cool.

6. Post Braze Treatment

After cooling, no further treatment

is required. The flux, although visi-

ble is non-corrosive and non-hy-

groscopic. With the brazing condi-

tions optimized, meaning minimal

flux residue, the surfaces can be

painted with relatively good paint

adhesion over the flux residue. If

absolutely desired, the flux residue

can be removed, but only by me-

chanical means such as wire brush-

ing and grit blasting. Removing the

flux residue is recommended only

when joint cleanliness is absolutely

imperative.

ÇÚÓÓÈ ÔÓÍ‡Á‡ÚÂÎ¸-Ì‡˜‡ÎÓ
ÔÎ‡‚ÎÂÌËfl ÙÎ˛Ò‡, ÔË ˝ÚÓÏ 
·ÂÎ‡fl ÔÓ‚ÂıÌÓÒÚ¸ Ò Ì‡ÌÂÒfiÌÌ˚Ï
ÙÎ˛ÒÓÏ ÒÚ‡ÌÓ‚ËÚÒfl ˜ËÒÚÓÈ. ùÚÓ
ÛÍ‡Á˚‚‡ÂÚ Ì‡ ÚÓ,˜ÚÓ ÚÂÏÔÂ‡ÚÛ‡
ÒÓÒÚ‡‚ÎflÂÚ ÓÍÓÎÓ 565°ë. íÂÔÂ¸
ÔÎ‡Ïfl ÏÓÊÌÓ Ì‡Ô‡‚ÎflÚ¸ ÔflÏÓ
Ì‡ ÏÂÒÚÓ Ô‡ÈÍË Ë Ì‡ ÍÓÎ¸ˆÓ
ÔËÔÓfl. ÇÒÍÓÂ ÔÓÒÎÂ
‡ÒÔÎ‡‚ÎÂÌËfl ÙÎ˛Ò‡ ÍÓÎ¸ˆÓ
ÔËÔÓfl Ì‡˜ËÌ‡ÂÚ ÚÂflÚ¸ ÙÓÏÛ
(˜ÚÓ fl‚ÎflÂÚÒfl ÚÂÚ¸ËÏ
ÔÓÍ‡Á‡ÚÂÎÂÏ ÚÂÏÔÂ‡ÚÛ˚) Ë
‡ÒÔÎ‡‚ÎflÂÚÒfl ÔË 577°ë.
ê‡ÒÔÎ‡‚ÎÂÌÌ˚È ÔËÔÓÈ
·Î‡„Ó‰‡fl Í‡ÔËÎÎflÌÓÏÛ
˝ÙÙÂÍÚÛ ·˚ÒÚÓ Á‡ÔÓÎÌflÂÚ Á‡ÁÓ
ÏÂÊ‰Û ÒÓÂ‰ËÌflÂÏ˚ÏË ‰ÂÚ‡ÎflÏË.
ä‡Í ÚÓÎ¸ÍÓ ÍÓÎ¸ˆÓ ÔÓÎÌÓÒÚ¸˛
‡ÒÔÎ‡‚ËÚÒfl, ÔÎ‡Ïfl ÒÎÂ‰ÛÂÚ
ÌÂÏÂ‰ÎÂÌÌÓ Û·‡Ú¸ Ë ÓıÎ‡‰ËÚ¸
‰ÂÚ‡Î¸.

6. èÓÒÎÂÔ‡Â˜Ì‡fl Ó·‡·ÓÚÍ‡

èÓÒÎÂ ÓıÎ‡Ê‰ÂÌËfl ÌÂ ÚÂ·ÛÂÚÒfl
‰ÓÔÓÎÌËÚÂÎ¸ÌÓÈ
Ó·‡·ÓÚÍË.éÒÚ‡‚¯ËÈÒfl ÙÎ˛Ò
ÌÂÍÓÓÁË‚ÂÌ Ë ÌÂ„Ë„ÓÒÍÓÔË˜ÂÌ.
ÇÒÎÂ‰ÒÚ‚ËÂ ÓÔÚËÏ‡Î¸Ì˚ı
ÛÒÎÓ‚ËÈ Ô‡ÈÍË Ì‡ ÔÓ‚ÂıÌÓÒÚË
ËÏÂ˛ÚÒfl ÎË¯¸ ÏËÌËÏ‡Î¸Ì˚Â
ÓÒÚ‡ÚÍË ÙÎ˛Ò‡ Ë Ëı ÏÓÊÌÓ
Á‡Í‡ÒËÚ¸, ÔË ˝ÚÓÏ Í‡ÒÍ‡
ıÓÓ¯Ó ÎÓÊËÚÒfl Ì‡ ÔÓ‚ÂıÌÓÒÚ¸.
èË ÌÂÓ·ıÓ‰ËÏÓÒÚË ÓÒÚ‡ÚÍË
ÙÎ˛Ò‡ ÏÓÊÌÓ Û‰‡ÎËÚ¸. ÑÎfl
˝ÚÓ„Ó ÂÍÓÏÂÌ‰Û˛ÚÒfl ÚÓÎ¸ÍÓ
ÏÂı‡ÌË˜ÂÒÍËÂ ÒÂ‰ÒÚ‚‡, Í‡Í,
Ì‡ÔËÏÂ, ÔÓ‚ÓÎÓ˜Ì˚Â ˘fiÚÍË
ËÎË ÔÂÒÍÓÒÚÛÈÌ˚È ‡ÔÔ‡‡Ú.
ì‰‡ÎÂÌËÂ ÓÒÚ‡ÚÍÓ‚ ÙÎ˛Ò‡
ÂÍÓÏÂÌ‰ÛÂÚÒfl ÚÓÎ¸ÍÓ, ÂÒÎË
Ó˜Ë˘ÂÌËÂ ÏÂÒÚ‡ Ô‡ÈÍË
‡·ÒÓÎ˛ÚÌÓ ÌÂÓ·ıÓ‰ËÏÓ.
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Alternatives Fluxing Prior to Assembly

The procedure described above is

the most common and reliable

method to ensure good quality

brazed joints, but is not the only

one. For instance with a tube-to-

tube joint, with the filler metal ring

in place, the flux can be applied to

the lower portion of the straight

tube prior to insertion in the ex-

panded tube. In this case, a light

flux loading around the circum-

ference of the joint after assembly

is still required to cover the filler

metal ring.

Feeding the Joint 
with Filler Metal

Another alternative to using a pre-

form ring is to feed the filler metal

into the joint with filler alloy wire or

rod during heating, after the flux is

molten. This method is frequently

adopted by brazers who have had

experience with choride flux flame

brazing or who have welding back-

grounds. To the novice brazer, this

method is very difficult because the

window between when the flux 

becomes molten and when the flux

dries out is very small, when bra-

zing in air. The window of oppor-

tunity is in the order of a few 

seconds and skilled brazers are able

to work within this window. By 

placing the preform ring at the joint

prior to heating ensures that the

flux will not dry out before the filler

begins to melt.

ç‡ÌÂÒÂÌËÂ ÙÎ˛Ò‡ ÔÂÂ‰
ÒÓÂ‰ËÌÂÌËÂÏ ‰ÂÚ‡ÎÂÈ

Ç˚¯ÂÓÔËÒ‡ÌÌ˚È ÔÓˆÂÒÒ
fl‚ÎflÂÚÒfl Ó·˘ÂÔËÌflÚ˚Ï Ë
Ò‡Ï˚Ï Ì‡‰fiÊÌ˚Ï, ÌÓ ÌÂ
Â‰ËÌÒÚ‚ÂÌÌ˚Ï ÏÂÚÓ‰ÓÏ ‰Îfl
Ó·ÂÒÔÂ˜ÂÌËfl
‚˚ÒÓÍÓÍ‡˜ÂÒÚ‚ÂÌÌÓ„Ó Ô‡Â˜ÌÓ„Ó
ÒÓÂ‰ËÌÂÌËfl. èË ÒÓÂ‰ËÌÂÌËË
ÚÛ· Ò Á‡‡ÌÂÂ ÛÒÚ‡ÌÓ‚ÎÂÌÌ˚Ï
ÍÓÎ¸ˆÓÏ ÔËÔÓfl ÙÎ˛Ò ÏÓÊÂÚ
·˚Ú¸ Ì‡ÌÂÒfiÌ, Ì‡ÔËÏÂ, Ì‡
ÌËÊÌ˛˛ ˜‡ÒÚ¸ ‚ÌÛÚÂÌÌÂÈ
ÚÛ·˚, ÔÂÊ‰Â, ˜ÂÏ ‚ÒÚ‡‚ËÚ¸ Âfi
‚ ·ÓÎÂÂ ¯ËÓÍÛ˛ ÚÛ·Û. Ç ˝ÚÓÏ
ÒÎÛ˜‡Â ÔÓÒÎÂ ÒÓÂ‰ËÌÂÌËfl
ÒÎÂ‰ÛÂÚ Ì‡ÌÂÒÚË ÌÂÏÌÓ„Ó ÙÎ˛Ò‡
‚ÓÍÛ„ Á‡ÁÓ‡ Ú‡Í, ˜ÚÓ·˚ ÓÌ
ÔÓÍ˚Î ÍÓÎ¸ˆÓ ÔËÔÓfl.

Ç‚Â‰ÂÌËÂ ÔËÔÓfl ‚ Á‡ÁÓ
ÏÂÊ‰Û ‰ÂÚ‡ÎflÏË.

ÄÎ¸ÚÂÌ‡ÚË‚ÓÈ ÔËÏÂÌÂÌË˛
ÍÓÎÂˆ ÔËÔÓfl fl‚ÎflÂÚÒfl Ú‡ÍÊÂ
‚Â‰ÂÌËÂ ÔËÔÓfl ‚ ‚Ë‰Â
ÔÓ‚ÓÎÓÍË ËÎË ÒÚÂÊÌfl ‚Ó ‚ÂÏfl
‡ÁÓ„Â‚‡ ‚ Á‡ÁÓ ÏÂÊ‰Û
ÒÓÂ‰ËÌflÂÏ˚ÏË ‰ÂÚ‡ÎflÏË ÔÓÒÎÂ
‡ÒÔÎ‡‚ÎÂÌËfl ÙÎ˛Ò‡. ùÚÓÚ
ÏÂÚÓ‰ ˜‡ÒÚÓ ÔËÏÂÌflÂÚÒfl
ÒÔÂˆË‡ÎËÒÚ‡ÏË, ËÏÂ˛˘ËÏË
‰ÓÒÚ‡ÚÓ˜Ì˚È ÓÔ˚Ú Ò‚‡ÍË ËÎË
Ô‡ÈÍË ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË Ò
ÙÎ˛Ò‡ÏË Ì‡ ÓÒÌÓ‚Â ıÎÓË‰Ó‚.
ÑÎfl Ì‡˜ËÌ‡˛˘Ëı ˝ÚÓÚ ÏÂÚÓ‰
Ó˜ÂÌ¸ ÚÛ‰ÂÌ, ÔÓÒÍÓÎ¸ÍÛ
‚ÂÏÂÌÌÓÈ ÔÓÏÂÊÛÚÓÍ ÏÂÊ‰Û
‡ÒÔÎ‡‚ÎÂÌËÂÏ Ë ‚˚Ò˚ı‡ÌËÂÏ
ÙÎ˛Ò‡ ‚Ó ‚ÂÏfl Ô‡ÈÍË ‚
ÓÍÛÊ‡˛˘ÂÈ ‚ÓÁ‰Û¯ÌÓÈ ÒÂ‰Â
Ó˜ÂÌ¸ ÍÓÓÚÓÍ. Ç ÓÒÌÓ‚ÌÓÏ, ÓÌ
ÒÓÒÚ‡‚ÎflÂÚ ÌÂÏÌÓ„ËÂ ÒÂÍÛÌ‰˚, Ë
ÚÓÎ¸ÍÓ ÓÔ˚ÚÌ˚È ÒÔÂˆË‡ÎËÒÚ
ÏÓÊÂÚ ‚˚ÔÓÎÌËÚœ Ò‚Ó˛ ‡·ÓÚÛ Á‡
Ú‡ÍÓÂ ÍÓÓÚÍÓÂ ‚ÂÏfl. ç‡ÔÓÚË‚,
ÂÒÎË ÍÓÎ¸ˆÓ ÔËÔÓfl ÛÎÓÊÂÌÓ ‚
Á‡ÁÓ ÏÂÊ‰Û ‰ÂÚ‡ÎflÏË ÔÂÂ‰
Ì‡„Â‚ÓÏ, ÚÓ ÙÎ˛Ò ÌÂ ÏÓÊÂÚ
‚˚ÒÓıÌÛÚ¸ ÔÂÊ‰Â, ˜ÂÏ Ì‡˜ÌfiÚ
ÔÎ‡‚ËÚ¸Òfl ÔËÔÓÈ.
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Alloys suitable 
for flame 
brazing

The table below lists the chemical

composition and melting point

range of common alloys suitable

for NOCOLOK flux flame brazing.

As shown in the Table, alloys that

are considered difficult or impossi-

ble to braze by furnace methods

can be flame brazed. In furnace

brazing, Mg diffuses to the surface

and reacts with the surface oxide to

form MgO and spinels of

MgO:Al2O3, which have reduced

solubility in NOCOLOK flux. Fur-

thermore, Mg and/or MgO can

react with the flux, rendering it less

effective. The rule of thumb for fur-

nace brazing is to limit the total

amount to less than 0.5 wt % Mg. 

In flame brazing, higher Mg levels

can be tolerated since the faster

heating rates do not allow the dif-

fusing Mg enough time to appre-

ciably decrease the beneficial ef-

fects of the flux. Up to 1 wt% Mg

can be brazed with relative ease,

while greater than 1wt% Mg may

be possible under some circum-

stances (increased flux loadings, 

extremely fast heating rates). 

Ç Ú‡·ÎËˆÂ, ÍÓÚÓ‡fl ÔË‚Â‰ÂÌ‡
ÌËÊÂ, ‰‡ÂÚÒfl ıËÏË˜ÂÒÍËÈ ÒÓÒÚ‡‚
Ë ÚÂÏÔÂ‡ÚÛ˚ ÔÎ‡‚ÎÂÌËfl
ÒÔÎ‡‚Ó‚, ËÏÂ˛˘ËıÒfl ‚ ÔÓ‰‡ÊÂ
Ë ÔË„Ó‰Ì˚ı ‰Îfl Ô‡ÈÍË ‚
ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË Ò NOCOLOK
Flux .

ä‡Í ‚Ë‰ÌÓ ËÁ Ú‡·ÎËˆ˚, ÒÔÎ‡‚˚,
ÔËÏÂÌÂÌËÂ ÍÓÚÓ˚ı ‰Îfl Ô‡ÈÍË ‚
ÔÂ˜Ë Ò˜ËÚ‡ÂÚÒfl ÚflÊfiÎ˚Ï ËÎË
ÌÂ‚ÓÁÏÓÊÌ˚Ï, ÔË„Ó‰Ì˚ ‰Îfl
Ô‡ÈÍË ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË. èË
Ô‡ÈÍÂ ‚ ÔÂ˜Ë ÔÓËÒıÓ‰ËÚ
‰ËÙÙÛÁËfl Ï‡„ÌËfl Ì‡
ÔÓ‚ÂıÌÓÒÚ¸ Ë ÓÌ Â‡„ËÛÂÚ Ò
ÓÍËÒÎ‡ÏË Ì‡ ÔÓ‚ÂıÌÓÒÚË,
ÔÂ‚‡˘‡flÒ¸ ÔË ˝ÚÓÏ ‚ MgO Ë
ÍËÒÚ‡ÎÎË˜ÂÒÍËÂ ÒÓÂ‰ËÌÂÌËfl
ÚËÔ‡ MgO:Al2O3, ÒÎ‡·Ó
‡ÒÚ‚Ófl˛˘ËÂÒfl ‚ NOCOLOK
Flux. ä‡Í ÒÎÂ‰ÒÚ‚ËÂ ˝ÚÓ„Ó, Mg Ë /
ËÎË MgO ÏÓÊÂÚ ‚ÒÚÛÔ‡Ú¸ ‚
Â‡ÍˆËË Ò ÙÎ˛ÒÓÏ Ë ÓÒÎ‡·ÎflÚ¸
Â„Ó ‰ÂÈÒÚ‚ËÂ. èË Ô‡ÈÍÂ ‚ ÔÂ˜Ë
‰ÓÔÛÒÚËÏÓÂ ÒÓ‰ÂÊ‡ÌËÂ Ï‡„ÌËfl
ÒÓÒÚ‡‚ÎflÂÚ ÏÂÌÂÂ 0,5 % ‚ÂÒ‡.

èË Ô‡ÈÍÂ ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË
‰ÓÔÛÒÍ‡ÂÚÒfl ·ÓÎÂÂ ‚˚ÒÓÍÓÂ
ÒÓ‰ÂÊ‡ÌËÂ Ï‡„ÌËfl, ÔÓÒÍÓÎ¸ÍÛ
‰ËÙÙÛÁÌ˚È Ï‡„ÌËÈ ÔË ·ÓÎÂÂ
‚˚ÒÓÍÓÈ ÒÍÓÓÒÚË Ì‡„Â‚‡ ÌÂ ‚
ÒÓÒÚÓflÌËË ·ÓÎÂÂ ËÎË ÏÂÌÂÂ
ÁÌ‡˜ËÚÂÎ¸ÌÓ ‚ÓÁ‰ÂÈÒÚ‚Ó‚‡Ú¸ Ì‡
ÙÎ˛Ò. èË ÒÓ‰ÂÊ‡ÌËË Ï‡„ÌËfl
‰Ó 1% ‚ÂÒ‡ Ó·‡·ÓÚÍ‡ ÌÂ
ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÎÓÊÌÓÒÚË, ÔË
ÓÔÂ‰ÂÎfiÌÌ˚ı ÛÒÎÓ‚Ëflı ÏÓÊÌÓ
Ô‡flÚ¸ Ë Ï‡ÚÂË‡Î˚, ÒÓ‰ÂÊ‡˘ËÂ
Ï‡„ÌËÈ ‚ ÍÓÎË˜ÂÒÚ‚Â ·ÓÎÂÂ 1%
‚ÂÒ‡ (ÔÓ‚˚¯ÂÌÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó
ÙÎ˛Ò‡, Ó˜ÂÌ¸ ‚˚ÒÓÍ‡fl ÒÍÓÓÒÚ¸
Ì‡„Â‚‡).

Alloy Composition (% By Weight) Approx. Melting Range

ëÔÎ‡‚ ëÓÒÚ‡‚ ‚ ‚ÂÒÓ‚˚ı ÔÓˆÂÌÚ‡ı íÓ˜ÍË ÔÎ‡‚ÎÂÌ.

AA- Si Fe Cu Mn Mg Zn Ti Solidus (C°) Liquidus (C°)

3003 0.6 0.7 0.05 – 0.20 1.0 – 1.5 – 0.10 – 643 654

1145 0.55 Si+Fe 0.05 0.05 0.05 0.05 0.03 640 655

1070 0.20 0.25 0.04 0.03 0.03 0.04 0.03 640 655

3005 0.60 0.70 0.30 1.0 –1.5 0.20 – 0.6 0.25 0.10 640 655

3105 0.60 0.70 0.30 0.30 – 0.80 0.20 – 0.80 0.40 0.10 635 655

6951 0.20 – 0.50 0.80 0.15 – 0.40 0.10 0.40 – 0.8 0.20 – 616 654

3102 0.40 0.7 0.10 0.05 – 0.40 – 0.30 0.10 645 655

6063 0.20 – 0.6 0.35 0.10 0.10 0.45 – 0.9 0.10 0.i0 616 652

6061 0.40 – 0.8 0.7 0.15 – 0.40 0.15 0.8 – 1.2 0.25 0.15 616 652

Aluminum association 

alloy composition
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ÒÔÎ‡‚Ó‚



Precaution

Mg containing alloys have lower

melting points than those alloys

containing very low or no Mg (see

Table above). The most common

high strength machineable alloys

for example are AA6061 and

AA6063 which typically contain 1

wt % and 0.5 wt %, respectively.

Note that both of these alloys have

a solidus of 616 °C. This means

that these alloys, when overheated

are prone to incipient grain bound-

ary melting. The effect of over-

heating manifests itself as degrada-

tion of the microstructure and a

roughening of the skin, commonly

known as ‘orange peel’ effect.

These effects are illustrated in the

photomicrographs below.

éÒÚÓÓÊÌÓ!

ëÓ‰ÂÊ‡˘ËÂ Ï‡„ÌËÈ ÒÔÎ‡‚˚
Ó·Î‡‰‡˛Ú ·ÓÎÂÂ ÌËÁÍËÏË
ÚÓ˜Í‡ÏË ÔÎ‡‚ÎÂÌËfl, ˜ÂÏ ÒÔÎ‡‚˚
Ò ÌÂÁÌ‡˜ËÚÂÎ¸Ì˚Ï ÍÓÎË˜ÂÒÚ‚ÓÏ
Ï‡„ÌËfl ËÎË ‚ÓÓ·˘Â ·ÂÁ Â„Ó
ÔËÒÛÚÒÚ‚Ëfl (ÒÏ.Ú‡·ÎËˆÛ ‚ÂıÛ).
ç‡Ë·ÓÎÂÂ ˜‡ÒÚÓ ÔËÏÂÌflÂÏ˚ÏË
fl‚Îfl˛ÚÒfl, Ì‡ÔËÏÂ,
‚˚ÒÓÍÓÔÓ˜Ì˚Â ÒÔÎ‡‚˚ ‰Îfl
Ï‡¯ËÌÌÓÈ Ó·‡·ÓÚÍË ÄÄ6061 Ë
ÄÄ6063 Ò ÒÓ‰ÂÊ‡ÌËÂÏ Ï‡„ÌËfl
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ 1% Ë 0,5 %. Ç
Ó·ÓËı ÒÎÛ˜‡flı ÚÂÏÔÂ‡ÚÛ‡
Ì‡˜‡Î‡ ÔÎ‡‚ÎÂÌËfl ÒÓÒÚ‡‚ÎflÂÚ
616°C, ÚÓ ÂÒÚ¸, ÔË ÔÂÂ„Â‚Â Û
˝ÚËı ÒÔÎ‡‚Ó‚ Ì‡˜ËÌ‡˛Ú
ÔÎ‡‚ËÚ¸Òfl ÔÓ‚ÂıÌÓÒÚË ÁfiÂÌ.
ëÎÂ‰ÒÚ‚ËÂÏ fl‚ÎflÂÚÒfl
‡ÁÛ¯ÂÌËÂ ÏËÍÓÒÚÛÍÚÛ˚ Ë
„Û·‡fl ÔÓ‚ÂıÌÓÒÚ¸, ËÁ‚ÂÒÚÌ‡fl,
Í‡Í ˝ÙÙÂÍÚ ‡ÔÂÎ¸ÒËÌÓ‚ÓÈ ÍÓÍË.
ùÚÓÚ ˝ÙÙÂÍÚ ‚Ë‰ÂÌ Ì‡
ÌËÊÂÔË‚Â‰fiÌÌ˚ı ÒÌËÏÍ‡ı ÔÓ‰
ÏËÍÓÒÍÓÔÓÏ.
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ëÌËÏÓÍ ÔÓ‰ ÏËÍÓÒÍÓÔÓÏ ÒÔÎ‡‚‡  ‰Îfl Ï‡¯ËÌÌÌÓÈ

Ó·‡·ÓÚÍË ÄÄ7004 ‚ ÒÔÂÒÒÓ‚‡ÌÌÓÏ Ë ‡ÁÓ„ÂÚÓÏ

ÒÓÒÚÓflÌËË ‚ ÔÓÔÂÂ˜ÌÓÏ ‡ÁÂÁÂ (ÔÓ‚ÂıÌÓÒÚ¸ Ë

‚ÌÛÚÂÌÌflfl ÒÚÛÍÚÛ‡)

ëÔÂÒÒÓ‚‡ÌÌ˚È 

ê‡ÁÓ„ÂÚ˚È ‰Ó 630°C



This effect is worse in the outer skin

since this area sees a higher

temperature (Ts surface tempera-

ture) than deeper within the 

component (Tj joint temperature)

as illustrated below. Metallurgical 

degradation of this type can cause

problems with the longevity and

suitability of machined surfaces

such as threads in fittings.

ùÚÓÚ ˝ÙÙÂÍÚ ÒËÎ¸ÌÂÂ ‚˚‡ÊÂÌ
Ì‡ ÔÓ‚ÂıÌÓÒÚË, ÔÓÒÍÓÎ¸ÍÛ
ÚÂÏÔÂ‡ÚÛ‡ Á‰ÂÒ¸ ‚˚¯Â (ís –
ÚÂÏÔÂ‡ÚÛ‡ Ì‡ ÔÓ‚ÂıÌÓÒÚË),
˜ÂÏ ‚ÌÛÚË ‰ÂÚ‡ÎË (T¿ –
ÚÂÏÔÂ‡ÚÛ‡ ÏÂÒÚ‡ ÒÓÂ‰ËÌÂÌËfl),
ÒÏ. ËÎÎ˛ÒÚ‡ˆË˛ ‚ÌËÁÛ. ùÚÓÚ
‚Ë‰ ÔÓ‚ÂÊ‰ÂÌËÈ ÏÓÊÂÚ
ÔÓ‚ÎËflÚ¸ Ì‡ ÒÓÍ ÒÎÛÊ·˚ Ë
ÙÛÌÍˆËÓÌ‡Î¸ÌÛ˛ ÔË„Ó‰ÌÓÒÚ¸
ÏÂı‡ÌË˜ÂÒÍË Ó·‡·‡Ú˚‚‡ÂÏ˚ı
ÔÓ‚ÂıÌÓÒÚÂÈ, Í‡Í, Ì‡ÔËÏÂ,
ÂÁ¸·‡ ÙËÚËÌ„‡.

 T
em

pe
ra

tu
re

Time

Temperature of surface

Temperature of joint

Process window

Melting point of parent material

Melting point of brazing alloy

Melting point of flux

Ts

Tj

íÓ˜Í‡ ÔÎ‡‚ÎÂÌËfl ÓÒÌÓ‚ÌÓ„Ó
Ï‡ÚÂË‡Î‡

‰ÎËÚÂÎ¸ÌÓÒÚ¸ ÔÓˆÂÒÒ‡

íÓ˜Í‡ ÔÎ‡‚ÎÂÌËfl ÔËÔÓfl

íÓ˜Í‡ ÔÎ‡‚ÎÂÌËfl ÙÎ˛Ò‡

ÇÂÏfl

íÂÏÔÂ‡ÚÛ‡ ÏÂÒÚ‡ ÒÓÂ‰ËÌÂÌËfl

íÂÏÔÂ‡ÚÛ‡ Ì‡ ÔÓ‚ÂıÌÓÒÚË

í
ÂÏ

ÔÂ
‡

ÚÛ
‡

Tube

Filler Metal Ring

FittingTj

Ts

Ts

Tj

íÛ·‡

äÓÎ¸ˆÓ ÔËÔÓfl

îËÚËÌ„

Schematic of joint*

* Concept courtesy of Burner Flame Technology, Ltd.
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ëıÂÏ‡ÚË˜ÂÒÍÓÂ

ËÁÓ·‡ÊÂÌËÂ Ô‡Â˜ÌÓ„Ó

ÒÓÂ‰ËÌÂÌËfl

* äÓˆÂÔˆËfl Burner Flame Technology, Ltd



The procedure described above is

for manual flame brazing using a

hand held torch and visual indi-

cators (flux melting) for monitoring

process parameters. Flame brazing

is easily automated and the level of

automation can vary between sim-

ple shuttle systems to fully auto-

matic brazing carousels including 

optical pyrometry temperature

measurements. Regardless of the

level of automation, the principles

of manual flame brazing still apply.

Shuttle Systems

The shuttle system consists of a

framework on which 1 or 2 com-

ponents requiring brazing are

mounted where the motor driven

framework laterally shuttles the

braze joints between 1 or 2 braze

stations each equipped with oppos-

ing flames (the equivalent of a

double headed torch). The shuttle

is usually configured such that 1 or

2 new components requiring bra-

zing can be installed on the return

of the shuttle to its original position

and the brazed units unloaded. 

éÔËÒ‡ÌÌ˚È ‚˚¯Â ÔÓˆÂÒÒ
ÓÚÌÓÒËÚÒfl Í Û˜ÌÓÈ Ô‡ÈÍÂ Ò
ÔÓÏÓ˘¸˛ Û˜ÌÓÈ „ÓÂÎÍË Ë
ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‚ËÁÛ‡Î¸Ì˚ı
ÔÓÍ‡Á‡ÚÂÎÂÈ (‡ÒÔÎ‡‚ÎÂÌËÂ
ÙÎ˛Ò‡) ‰Îfl Ì‡·Î˛‰ÂÌËfl Á‡
Ô‡‡ÏÂÚ‡ÏË ÔÓˆÂÒÒ‡. è‡ÈÍ‡ ‚
ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË ÎÂ„ÍÓ
ÔÓ‰‰‡fiÚÒfl ‡‚ÚÓÏ‡ÚËÁ‡ˆËË, ÓÚ
ÔÓÒÚ˚ı ˜ÂÎÌÓ˜Ì˚ı ÛÒÚÓÈÒÚ‚ ‰Ó
ÔÓÎÌÓÒÚ¸˛ ‡‚ÚÓÏ‡ÚËÁËÓ‚‡ÌÌ˚ı
Í‡ÛÒÂÎ¸Ì˚ı ÛÒÚ‡ÌÓ‚ÓÍ Ò
ÓÔÚË˜ÂÒÍËÏ ÔËÓÏÂÚË˜ÂÒÍËÏ
ÛÒÚÓÈÒÚ‚ÓÏ ‰Îfl ÍÓÌÚÓÎfl
ÚÂÏÔÂ‡ÚÛ˚. çÂÁ‡‚ËÒËÏÓ ÓÚ
ÛÓ‚Ìfl ‡‚ÚÓÏ‡ÚËÁ‡ˆËË, ÔËÌˆËÔ˚
Û˜ÌÓÈ Ô‡ÈÍË ‚ÒÂ Â˘Â
ÔËÏÂÌfl˛ÚÒfl.

óÂÎÌÓ˜Ì˚Â ÛÒÚÓÈÒÚ‚‡

óÂÎÌÓ˜Ì˚Â ÛÒÚÓÈÒÚ‚‡ – ˝ÚÓ
‡Ï˚ Ò ÏÓÚÓÌ˚Ï ÔË‚Ó‰ÓÏ ‰Îfl
Á‡ÍÂÔÎÂÌËfl Ë Ú‡ÌÒÔÓÚËÓ‚ÍË
1 ËÎË 2 ‰ÂÚ‡ÎÂÈ,
ÔÂ‰Ì‡ÁÌ‡˜ÂÌÌ˚ı ‰Îfl Ô‡ÈÍË. éÌË
‰‚ËÊÛÚÒfl ‚Á‡‰ Ë ‚ÔÂÂ‰ Ì‡‰ 1
ËÎË 2 Ô‡flÎ¸Ì˚ÏË ÛÒÚ‡ÌÓ‚Í‡ÏË Ò
‡ÒÔÓÎÓÊÂÌÌ˚ÏË ‰Û„ ÔÓÚË‚
‰Û„‡ „ÓÂÎÍ‡ÏË (‡Ì‡ÎÓ„ „ÓÂÎÍË
Ò ‰‚ÛÏfl „ÓÎÓ‚Í‡ÏË). ëËÒÚÂÏ‡
ÒÔÓÂÍÚËÓ‚‡Ì‡ Ú‡ÍËÏ Ó·‡ÁÓÏ,
˜ÚÓ ÛÊÂ Ó·‡·ÓÚ‡ÌÌ˚Â ‰ÂÚ‡ÎË Ò
ÎÂ„ÍÓÒÚ¸˛ Á‡ÏÂÌfl˛ÚÒfl Ì‡ ÌÓ‚˚Â.

16

Shuttle system 
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Carousels

Flame brazing carousels are at the

upper level of automation. The ca-

rousels move assembled compo-

nents to be brazed continuously

from flame station to flame station

arranged in a circular pattern

(hence the name carousel). Usually,

each flame station consists of 2 

stationary and opposing torches

between which the joint to be bra-

zed is indexed. As the component

moves from station to station, the

joint temperature gets progressively

hotter. The number of stations de-

pends on the joint configuration

and weight. The joint is thus uni-

formly heated to brazing tempera-

ture. The last station where brazing

takes place may be equipped with

an optical pyrometer to monitor

braze joint temperature. After bra-

zing, the joint may be cooled by air

or water spray. Other options in-

clude automatic application of filler

metal and/or dispensing of flux 

(filler metal ring, flux/brazing

paste).

ä‡ÛÒÂÎ¸Ì˚Â ÛÒÚ‡ÌÓ‚ÍË

ä‡ÛÒÂÎ¸Ì˚Â ÛÒÚ‡ÌÓ‚ÍË ‰Îfl
Ô‡ÈÍË ‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË
ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ ·ÓÎÂÂ
‚˚ÒÓÍÛ˛ ÒÚÛÔÂÌ¸ ‡‚ÚÓÏ‡ÚËÁ‡ˆËË.
ä‡ÛÒÂÎ¸Ì‡fl ÛÒÚ‡ÌÓ‚Í‡
ÌÂÔÂ˚‚ÌÓ ÔÓ‰‚Ë„‡ÂÚ
ÒÓ·‡ÌÌ˚Â ÍÓÏÔÓÌÂÌÚ˚,
ÔÂ‰Ì‡ÁÌ‡˜ÂÌÌ˚Â ‰Îfl Ô‡ÈÍË,
˜ÂÂÁ ‡ÒÔÓÎÓÊÂÌÌ˚Â ÔÓ ÍÛ„Û
Ô‡flÎ¸Ì˚Â ÛÒÚ‡ÌÓ‚ÍË (ÓÚÒ˛‰‡
Ì‡Á‚‡ÌËÂ – Í‡ÛÒÂÎ¸Ì‡fl
ÛÒÚ‡ÌÓ‚Í‡). ä‡Í Ô‡‚ËÎÓ, Í‡Ê‰‡fl
Ô‡flÎ¸Ì‡fl ÛÒÚ‡ÌÓ‚Í‡ ÒÓÒÚÓËÚ ËÁ
‰‚Ûı ÙËÍÒËÓ‚‡ÌÌ˚ı,
‡ÒÔÓÎÓÊÂÌÌ˚ı ‰Û„ ÔÓÚË‚
‰Û„‡ „ÓÂÎÓÍ, ÏÂÊ‰Û ÍÓÚÓ˚ÏË
‰‚ËÊÂÚÒfl ‰ÂÚ‡Î¸. Ç ÚÓ ‚ÂÏfl,
Í‡Í ‰ÂÚ‡Î¸ ÔÓ‰‚Ë„‡ÂÚÒfl ÓÚ
„ÓÂÎÍË Í „ÓÂÎÍÂ, ÚÂÏÔÂ‡ÚÛ‡
ÏÂÒÚ‡ ÒÔ‡ÈÍË ÔÓÒÚÓflÌÌÓ ‡ÒÚfiÚ.
äÓÎË˜ÂÒÚ‚Ó Ô‡flÎ¸Ì˚ı ÛÒÚ‡ÌÓ‚ÓÍ
ÓÔÂ‰ÂÎflÂÚÒfl ÍÓÌÙË„Û‡ˆËÂÈ
Ô‡Â˜ÌÓ„Ó ÒÓÂ‰ËÌÂÌËfl Ë Â„Ó
‚ÂÒÓÏ. ùÚÓ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ
‡‚ÌÓÏÂÌ˚È ÔÓ„Â‚.
èÓÒÎÂ‰Ìflfl Ô‡flÎ¸Ì‡fl ÛÒÚ‡ÌÓ‚Í‡,
„‰Â ÔÓËÒıÓ‰ËÚ ÔÓˆÂÒÒ Ô‡ÈÍË,
ÏÓÊÂÚ ·˚Ú¸ ÒÌ‡·ÊÂÌ‡
ÓÔÚË˜ÂÒÍËÏ ÔËÓÏÂÚÓÏ ‰Îfl
ÍÓÌÚÓÎfl ÚÂÏÔÂ‡ÚÛ˚ Ô‡ÈÍË.
èÓÒÎÂ Ô‡ÈÍË Ô‡Â˜ÌÓÂ
ÒÓÂ‰ËÌÂÌËÂ ÓıÎ‡Ê‰‡ÂÚÒfl
Ó·‰Û‚ÓÏ ËÎË Ó·˚Á„Ë‚‡ÌËÂÏ
‚Ó‰ÓÈ. ëÛ˘ÂÒÚ‚Û˛Ú ÒËÒÚÂÏ˚
‡‚ÚÓÏ‡ÚË˜ÂÒÍÓ„Ó ‚Â‰ÂÌËfl ÔËÔÓfl
Ë /ËÎË Ì‡ÌÂÒÂÌËfl ÙÎ˛Ò‡
(ÔËÔÓÈÌ˚Â ÍÓÎ¸ˆ‡, ÙÎ˛Ò/Ô‡ÒÚ‡
‰Îfl Ô‡ÈÍË).
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Carousel

* Fotos von Everwand & Fell
*
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Bimetallic 
Joining

Optical Pyrometry 
Measurements

Automatic flame brazing carousels

are often equipped with infra-red

pyrometers to measure the tempe-

rature of the braze joint area. The

information is fed to a computer

and the computer ‘tells’ the torches

to flip away from the joint when

the proper temperature is reached.

The pyrometer however cannot de-

termine an absolute accurate tem-

perature. As aluminum heats up,

the oxide layer changes and there-

fore the emmissivity of the surface

changes and it becomes difficult to

modify the pyrometer to track

these changes dynamically. It is

possible to get reproducible accu-

rate relative temperatures of the

heat affected zone, but not of the

joint itself. In other words, optical

pyrometry measurements can be

used to monitor the consistency of

the brazing process from part to

part (for the same given part), but

the information by itself for a single

part would not be that useful.

èËÓÏÂÚ˚ ‰Îfl ÓÔÚË˜ÂÒÍÓ„Ó
ËÁÏÂÂÌËfl ÚÂÏÔÂ‡ÚÛ˚

Ä‚ÚÓÏ‡ÚË˜ÂÒÍËÂ Í‡ÛÒÂÎ¸Ì˚Â
ÛÒÚ‡ÌÓ‚ÍË ‰Îfl Ô‡ÈÍË ‚ ÓÚÍ˚ÚÓÏ
ÔÎ‡ÏÂÌË ˜‡ÒÚÓ ÓÒÌ‡˘‡˛ÚÒfl
ËÌÙ‡Í‡ÒÌ˚ÏË ÔËÓÏÂÚ‡ÏË
‰Îfl ËÁÏÂÂÌËfl ÚÂÏÔÂ‡ÚÛ˚
ÏÂÒÚ‡ Ô‡ÈÍË. àÌÙÓÏ‡ˆËfl
Ì‡Ô‡‚ÎflÂÚÒfl ‚ ÍÓÏÔ¸˛ÚÂ,
ÍÓÚÓ˚È Ó·ÂÒÔÂ˜Ë‚‡ÂÚ Û‰‡ÎÂÌËÂ
„ÓÂÎÍË ÓÚ ÏÂÒÚ‡ Ô‡ÈÍË, Í‡Í
ÚÓÎ¸ÍÓ ‰ÓÒÚË„ÌÛÚ‡ ÌÛÊÌ‡fl
ÚÂÏÔÂ‡ÚÛ‡. é‰Ì‡ÍÓ,ÔËÓÏÂÚ
ÌÂ ÏÓÊÂÚ ‡·ÒÓÎ˛ÚÌÓ ÚÓ˜ÌÓ
ÓÔÂ‰ÂÎËÚ¸ ÚÂÏÔÂ‡ÚÛÛ. èË
Ì‡„Â‚‡ÌËË ‡Î˛ÏËÌËfl ‚ÏÂÒÚÂ Ò
ÓÍËÒÌÓÈ ÔÎfiÌÍÓÈ ËÁÏÂÌflÂÚÒfl
Ú‡ÍÊÂ ˝ÏËÒÒËÓÌÌ‡fl
ı‡‡ÍÚÂËÒÚËÍ‡ ÔÓ‚ÂıÌÓÒÚË, Ë
ÓÚÂ„ÛÎËÓ‚‡Ú¸ ÔËÓÏÂÚ Ú‡Í,
˜ÚÓ·˚ ÓÌ ÛÎ‡‚ÎË‚‡Î ˝ÚË
ËÁÏÂÌÂÌËfl ‚ ‰ËÌ‡ÏËÍÂ, Ó˜ÂÌ¸
ÚÛ‰ÌÓ. èËÓÏÂÚ ÏÓÊÂÚ
‚˚‰‡‚‡Ú¸ ÚÓ˜ÌÛ˛ ÓÚÌÓÒËÚÂÎ¸ÌÛ˛
ÚÂÏÔÂ‡ÚÛÛ Ì‡„Â‚‡ÂÏÓ„Ó
Û˜‡ÒÚÍ‡, ÌÓ ÌÂ ‰ÂÚ‡ÎË ‚ ˆÂÎÓÏ.
í‡ÍËÏ Ó·‡ÁÓÏ, Ò ÔÓÏÓ˘¸˛
ÓÔÚË˜ÂÒÍËı ÔËÓÏÂÚË˜ÂÒÍËı
ËÁÏÂÂÌËÈ ÏÓÊÌÓ ÓÚÒÎÂÊË‚‡Ú¸
‡‚ÌÓÏÂÌÓÒÚ¸ ÔÓˆÂÒÒ‡ ÔÔ‡ÈÍË
ÓÚ ‰ÂÚ‡ÎË Í ‰ÂÚ‡ÎË (‰Îfl Ó‰ÌÓÈ Ë
ÚÓÈ ÊÂ ‰‡ÌÌÓÈ ‰ÂÚ‡ÎË).ıÓÚfl
ËÌÙÓÏ‡ˆËfl ÔÓ Í‡ÍÓÈ-ÚÓ
ÍÓÌÍÂÚÌÓÈ ‰ÂÚ‡ÎË ÌÂ
ÔÂ‰ÒÚ‡‚ÎflÂÚ ÓÒÓ·ÓÈ ÔÓÎ¸Á˚. 
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Flame brazing aluminum to an-

other metal such as bronze, copper,

steel and stainless steel is possible,

but requires special care and atten-

tion. Dealing with all Al-metal com-

binations in detail is beyond the

scope of this brochure, but a few

comments on Al-Cu joining is note-

worthy, since this combination is

common in the refrigeration indus-

try (copper tube to aluminum roll-

bond panel, for example). 

There is a eutectic between Cu and

Al at 548 °C. When the flux melts

and the surface oxides are remo-

ved, inter-diffusion of Al and Cu is

rapid and unavoidable. This means

that at braze temperature, the Al

and Cu materials are quickly consu-

med to form the eutectic metal.

Management of time and tempera-

è‡ÈÍ‡ ‡Î˛ÏËÌËfl Ò ‰Û„ËÏË
ÏÂÚ‡ÎÎ‡ÏË, Í‡Í, Ì‡ÔËÏÂ, 
ÏÂ‰¸, ÒÚ‡Î¸ ËÎË ÌÂÊ‡‚Â˛˘‡fl
ÒÚ‡Î¸, ‚ÓÁÏÓÊÌ‡, ÌÓ ÚÂ·ÛÂÚ
ÓÒÓ·ÓÈ Ú˘‡ÚÂÎ¸ÌÓÒÚË Ë
‚ÌËÏ‡ÚÂÎ¸ÌÓÒÚË. äÓÌÂ˜ÌÓ, ˝Ú‡
·Ó¯˛‡ ÌÂ ÏÓÊÂÚ Óı‚‡ÚËÚ¸ ‚ÒÂ
‚ÓÁÏÓÊÌ˚Â ÍÓÏ·ËÌ‡ˆËË
‡Î˛ÏËÌËfl Ò ‰Û„ËÏË ÏÂÚ‡ÎÎ‡ÏË.
å˚ ‡ÒÒÏÓÚËÏ Á‰ÂÒ¸ ÌÂÍÓÚÓ˚Â
ÂÍÓÏÂÌ‰‡ˆËË ÔÓ Ô‡ÈÍÂ
‡Î˛ÏËÌËfl Ë ÏÂ‰Ë, Ú‡Í Í‡Í ˝Ú‡
ÍÓÏ·ËÌ‡ˆËfl ˜‡ÒÚÓ ÔËÏÂÌflÂÚÒfl ‚
ıÓÎÓ‰ËÎ¸ÌÓÈ ÔÓÏ˚¯ÎÂÌÌÓÒÚË
(Ì‡ÔËÏÂ, ÏÂ‰Ì˚Â ÚÛ·˚ Ì‡
‡Î˛ÏËÌËÂ‚ÓÏ ËÒÔ‡ËÚÂÎÂ).

ù‚ÚÂÍÚË˜ÂÒÍËÈ ˝ÙÙÂÍÚ ÏÂÊ‰Û
ÏÂ‰¸˛ Ë ‡Î˛ÏËÌËÂÏ ÔÓËÒıÓ‰ËÚ
ÔË 548°ë. äÓ„‰‡ ÙÎ˛Ò ÔÎ‡‚ËÚÒfl
Ë ÔÓ‚ÂıÌÓÒÚÌ‡fl ÓÍËÒÌ‡fl ÔÎfiÌÍ‡
Û‰‡ÎflÂÚÒfl, ·˚ÒÚ‡fl ‚Á‡ËÏÌ‡fl
‰ËÙÙÛÁËfl ‡Î˛ÏËÌËfl Ë ÏÂ‰Ë
ÌÂËÁ·ÂÊÌ‡, ÚÓ ÂÒÚ¸, ÔË
ÚÂÏÔÂ‡ÚÛÂ Ô‡ÈÍË Ó·‡ ‡·Ó˜Ëı
‚Â˘ÂÒÚ‚‡- ÏÂ‰¸ Ë ‡Î˛ÏËÌËÈ –
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ture is critical to minimize the inter-

diffusion and metal consumption.

There is an advantage however.

Since filler metal is created in-situ,

there is no need to supply filler

metal to the joint. The only require-

ment is that the design of the joint

allows metal consumption without

sacrificing joint integrity. 

·˚ÒÚÓ Ó·‡ÁÛ˛Ú ˝‚ÚÂÍÚË˜ÂÒÍÛ˛
ÒÏÂÒ¸. ÇÂÏfl Ë ÚÂÏÔÂ‡ÚÛ‡ ÔË
˝ÚÓÏ fl‚Îfl˛ÚÒfl Í‡ÈÌÂ ‚‡ÊÌ˚ÏË
Ù‡ÍÚÓ‡ÏË, ÂÒÎË Ï˚ ıÓÚËÏ
ÏËÌËÏËÁËÓ‚‡Ú¸ ˝ÚÛ ‚Á‡ËÏÌÛ˛
‰ËÙÙÛÁË˛ Ë ÔÓÚÂ·ÎÂÌËÂ
ÏÂÚ‡ÎÎ‡. é‰Ì‡ÍÓ, Á‰ÂÒ¸ ËÏÂÂÚÒfl
Ë ÔÂËÏÛ˘ÂÒÚ‚Ó: ÔÓÒÍÓÎ¸ÍÛ
ÔËÔÓÈ ÒÓÁ‰‡ÂÚÒfl Í‡Í ·˚ Ò‡Ï ÔÓ
ÒÂ·Â, ÚÓ ÔË Ô‡ÈÍÂ ÌÂ ÚÂ·ÛÂÚÒfl
‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó ÔËÔÓfl. çÛÊÌÓ
ËÏÂÚ¸ ‚‚Ë‰Û, ˜ÚÓ ˝ÚÓÚ
‰ÓÔÓÎÌËÚÂÎ¸Ì˚È ‡ÒıÓ‰ ÏÂÚ‡ÎÎ‡
ÌÂ ‰ÓÎÊÂÌ ‚ÎËflÚ¸ Ì‡ Í‡˜ÂÒÚ‚Ó
Ô‡Â˜ÌÓ„Ó ÒÓÂ‰ËÌÂÌËfl. 

ConclusionsFrom the preceeding discus-

sions, it is evident that NOCO-

LOK flux flame brazing is not a

complicated process and that 

if the fundamentals of manual

brazing are followed, any level

of automation can be achie-

ved. The most important 

aspects of the discussion are as

follows:

● NOCOLOK flux melts just 
before the filler metal 
temperature

● Once molten, the flux 
remains active only for a
short period before drying
out

● Preplacing the filler metal
in the joint is preferred, 
but with some skill may be
fed into the joint after the
flux melts

● Temperature uniformity is 
critical and excessively high 
surfaces temperatures must 
be avoided

ä‡Í ‚Ë‰ÌÓ ËÁ ‚ÒÂ„Ó
‚˚¯ÂÒÍ‡Á‡ÌÌÓ„Ó, ÔÓˆÂÒÒ Ô‡ÈÍË
‚ ÓÚÍ˚ÚÓÏ ÔÎ‡ÏÂÌË Ò
ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ NOCOLOK Flux
ÌÂ fl‚ÎflÂÚÒfl ÒÎÓÊÌ˚Ï
ÔÓˆÂÒÒÓÏ. ÖÒÎË ÒÎÂ‰Ó‚‡Ú¸
ÓÒÌÓ‚‡Ï Û˜ÌÓÈ Ô‡ÈÍË, ÏÓÊÌÓ
‰ÓÒÚË˜¸ Î˛·ÓÈ ÒÚÂÔÂÌË
‡‚ÚÓÏ‡ÚËÁ‡ˆËË. 

Ç‡ÊÌÂÈ¯ËÏË ‡ÒÔÂÍÚ‡ÏË ˝ÚÓ„Ó
ÔÓˆÂÒÒ‡ fl‚Îfl˛ÚÒfl ÒÎÂ‰Û˛˘ËÂ:

● NOCOLOK Flux ÔÎ‡‚ËÚÒfl
ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ÔÂÂ‰
‡ÒÔÎ‡‚ÎÂÌËÂÏ ÔËÔÓfl

● ê‡ÒÔÎ‡‚ÎÂÌÌ˚È ÙÎ˛Ò
ÓÒÚ‡fiÚÒfl ‡ÍÚË‚Ì˚Ï ÎË¯¸
ÍÓÓÚÍÓÂ ‚ÂÏfl ‰Ó ‚˚Ò˚ı‡ÌËfl

● êÂÍÓÏÂÌ‰ÛÂÚÒfl
ÔÂ‰‚‡ËÚÂÎ¸ÌÓÂ Ì‡ÌÂÒÂÌËÂ
ÔËÔÓfl Ì‡ ÏÂÒÚÓ Ô‡ÈÍË, ÌÓ ÔË
Ì‡ÎË˜ËË ‰ÓÒÚ‡ÚÓ˜ÌÓ„Ó ÓÔ˚Ú‡
ÏÓÊÌÓ Ë ÔÓ‰‡‚‡Ú¸ Â„Ó ÔÓÒÎÂ
‡ÒÔÎ‡‚ÎÂÌËfl ÙÎ˛Ò‡

● ÇÂÒ¸Ï‡ ‚‡ÊÂÌ ‡‚ÌÓÏÂÌ˚È
‡ÁÓ„Â‚; ÒÎÂ‰ÛÂÚ ËÁ·Â„‡Ú¸
˜ÂÁÏÂÌÓ„Ó ‡ÁÓ„Â‚‡ÌËfl
ÔÓ‚ÂıÌÓÒÚË

From left to right: Al-Cu, Al-stainless,

Al-brass and Cu-Al
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Your contact to 
NOCOLOK Flux:

Ihre Ansprechpartner 

èÓ ‚ÓÔÓÒ‡Ï, c‚flÁ‡ÌÌ˚Ï Ò
NOCOLOK Flux,
Ó·‡˘‡ÈÚÂÒœ ÔÓ ‡‰ÂÒÛ:

Marketing:

éÚ‰ÂÎ Ï‡ÍÂÚËÌ„‡:

Telefon +49-(0)511-857-0
Telefax +49-(0)511-857-2146

Technical Service:
Anwendungstechnik:
íÂıÌË˜ÂÒÍËÂ ‚ÓÔÓÒ˚:

Telefon +49-(0)511-857-0
Telefax +49-(0)511-857-2166

Solvay Fluor und Derivate GmbH

Hans-Böckler-Allee 20 
D-30173 Hannover

Telefon +49-(0)511-857-0
Telefax +49-(0)511-857-2146
Intenet: http://www.solvay.com
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