
Effect of Fluxes on Steel Joints Brazed 
with Silver Base Filler Metal 

Fluxes were compounded that were superior to Ameri
can commercial fluxes for minimizing joint defects 

BY D. E. SCHILLINGER AND H. J. ADDISON, JR. 

ABSTRACT. This work was part of a 
study to improve the quality of steel 
joints brazed with silver base filler 
m e t a l f o r A r m y a p p l i c a t i o n s . 
(Previous work, under this program, 
on the "Relationships Among Braz
ing Defects and Brazing Condit ions" 
was published in the Welding Jour
nal, October 1975 issue.) 

The study reported in this paper 
was carried out in two phases. An 
extensive comparison of American 
and Russian fluxes was conducted in 
the first phase using BAg-1 filler 
metal, 4340 steel and induction braz
ing. Two Russian flux composit ions 
were found which appeared to have 
definite super ior i ty over all other 
fluxes tried with respect to defects in 
the joint. 

In the second phase, six exper i 
mental fluxes were compounded from 
the K B F 4 - B 2 0 3 - K F t e r n a r y sa l t 
system from which the Russian fluxes 
that p e r f o r m e d we l l we re c o m 
pounded. The experimental fluxes 
were tested using the same base 
metal, filler metal and brazing con
ditions previously descr ibed. One flux 
produced joints of excellent quality, 
one flux produced joints of fair to 
good quality and the other four fluxes 
produced joints of relatively poor or 
inconsistent quality. 

These experiments indicated that 
fluxes have considerable influence on 
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joint quality. Further study should be 
given to more definitely assess the 
fluxes reported here with respect to 
anticipated brazing variables (e.g. 
position, base material, ease of re
moval, area and orientation of the 
joint, etc.). In addit ion, further efforts 
should be made to formulate new and 
better fluxes. 

Introduct ion 

The Army, as has been the case 
with other users of brazed joints, has 
experienced difficulty at times with 
brazing defects. Both contractor pro
cured and in-house brazed items con
tain defects that frequently arouse 
doubt as to the quality of brazed 
products. 

In some i tems having requ i re 
ments for a high percentage of bon
ded area, for example 85 percent, de
fects occur in sufficient amounts to 
cause rejection of items. The causes 
of the defects are not immediately ap
parent. As a result, various theories 
are formed and, upon occasion, stop
gap experimental programs are set 
up to determine the causes of the dif
ficulty. 

Although the defect problem has 
been recognized for some time, little 
scientific attention has been directed 
toward its resolution; probably be
cause the majority of such defects 
and most applications have been of a 
noncritical nature. However, in ord
nance items, quality brazements are 
almost always considered essential 
and in any event, improvement of 
brazed jo in t qual i ty is desi rable. 
Therefore, methods and techniques 
that will improve quality are needed. 

In the earlier reported work, (Ref. 1) 

BAg-1 silver brazed steel joints were 
made, using an induction heated, 
atmosphere controlled brazing set up. 
Both conventional and unconven
t ional brazing var iables were ex
amined for their role in defect forma
tion. 

One of the major f indings of the 
study was that all joints made with flux 
contained large numbers of defects 
and it was concluded that their major 
cause was the irregular flow modes 
produced by the f i l ler metal - f lux 
d isp lacement mechan ism. Unfor
tunately, this is characteristic of the 
process at its current state of de
velopment. However, since fluxes are 
so utilitarian to brazing, experimenta
tion was continued to determine if flux 
improvements could be made which 
would produce better joint quality. 

In the work, which is reported in 
this paper, a comparison was made of 
American commercial flux mixtures, a 
U.S. Navy control flux and Russian 
flux composit ions appearing in the 
open literature. The American fluxes 
were purchased on the open market 
while the Russian fluxes and the Navy 
control flux v:ere prepared from basic 
chemicals. Experimental fluxes then 
were compounded f rom the ternary 
salt system represented by two Rus
s ian f l u x e s tha t d e m o n s t r a t e d 
superior performance. These were 
tested and the results are given in this 
paper. 

The main thrust of this paper is not 
to recommend the use of any par
ticular flux. The intent is to show that 
fluxes do have an effect on the quality 
of silver brazed joints in steel and that 
it may be possible to produce fluxes 
which permit the fabrication of better 
quality brazed joints in steels. 
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Materials and Equipment 

Induction heating was employed to 
p repa re the b razed s p e c i m e n s . 
Power was provided by a 20 kW, high 
frequency induction heating unit of 
the electronic tube type. 

Steel for brazing specimens was 
SAE grade 4340 in the form of 1 in. 
(25.4 mm) round bar stock. The 
nominal composit ion of the steel is 
shown in Table 1. 

Filler metal for all experiments was 
0.031 in. (0.787 mm) AWS grade BAg-
1. Its nominal composit ion is 45% Ag, 
15% Cu, 16% Zn and 24% Cd. 

Fluxes emp loyed in the phase 
comparing the American industrial, 
Russian and U.S. Navy control fluxes 
were as follows: 

Commercial American brazing flux 
"A", a white creamy paste flux. 

Commercial American brazing flux 
"B" , a black paste flux. 

Commercial American brazing flux 
"C" , a white creamy paste flux. 

Commercial American brazing flux 
"D" , a white creamy paste flux. 

Commercial American brazing flux 
"E" , a white creamy paste flux. 

Navy Control f lux f rom Specif ica
tion 51F4a, a white grainy mixture 
having the following composit ion: 
5 0 % K 2 B 4 O 7 • 5 H 2 0 , 3 0 % K H F 2 , 
15%KBF4, 5%H3B03 , H20 to form 
paste. 

Russian flux No. 209 (Ref. 2), a 
white creamy paste flux having the 
following composit ion and mixing in
s t r u c t i o n s : 2 3 % K B F 4 , 3 5 % B 2 0 3 , 
42%KF, and 35cc/100g H 20. To mix, 
add flux slowly to water. Great heat is 
released. Fumes are poisonous — 
use exhaust. 

Russian flux No. 284 (Ref. 2), a 
white creamy paste flux having the 
fo l lowing compos i t ion and c o m 
pounding inst ruct ions: 40%KBF4 , 
25%B 2 0 3 , 35%KF, and 25cc/100g 
H20. Compounding instructions were 
assumed to be similar to above due to 
similarity in composit ion. 

Russian flux PAT (Ref. 3), a white 
grainy flux having the following com
position and compounding instruc
tions: 40%H3BO3, 45% KF, 15%KBF4, 
and 25cc/100g H20. Sift H3B03 and 
KBF4 through 2mm screen, weigh and 
mix. Add KF and water to make thick 
paste. Can be stored in glass. 

Russian flux 3-4 (Ref. 3), a white 
creamy paste flux having the follow
ing composit ion and compounding in
s t r u c t i o n s : 4 5 . 5 % H 3 B 0 3 , 
37.5%K2C03 • 11/2H20,17%KBF4, and 
25cc /100g H 2 0. Sift const i tuents 
through 2mm screen, weigh out, mix, 
add water and mix again. 

Russian flux 3-6 (Ref. 3), a white 
creamy paste flux having the follow
ing composit ion and compounding in
structions: 61%Na2B407 , 23%H3B03 , 
16%KF, and 50cc /100g H 2 0. Sift 

Table 1 — 
4340 Steel 

Element 

C 
Mn 

P 
S 

Si 
Ni 
Cr 
Mo 
Fe 

Nominal 
wt % 

Composition of 

Percentage 

0.38 to 0.43 
0.60 to 0.80 

0.040 
0.040 

0.20 to 0.35 
1.65 to 2.00 
0.70 to 0.90 
0.20 to 0.30 

Rem. 

Table 2 — Composition of 
Experimental Fluxes 

Flux 

1 
2 
3 
4 
5 
6 

KBF„ 

9 

20 
20 
20 
40 
40 
60 

B203 , 
g 

20 
40 
60 
20 
40 
20 

KF, 

g 

60 
40 
20 
40 
20 
20 

H 2 0, 

g 

50 
40 
90 
40 
70 
30 

Brazing arrangement 

iT 
tn 

0.188 Hole Accepts 
Conical Load Appl iers 
of Brazing F ix ture 

— 3 
(76.2 mn) 

Fig. 2 -

- 0 . 1 2 5 
(3.18 nm) 

Scale drawing of specimen-half used in brazing experiments 

Approx im."* te 
Loca t ion of 
Steel Shim 
Clearance 
Spacer 

Na2B407 and H3B03 through 2mm 
screen, weigh out and mix with hot 
water. Add KF at once and continue 
mixing. 

American flux manufacturers do 
not make public the composit ion of 
their fluxes and the fluxes are difficult 
to analyze by chemica l methods. 
Therefore, the composit ions of the 
American fluxes are not given in this 
paper. 

Chemicals used in the preparation 
of the exper imenta l f luxes were 

potassium f luobora te (KBF4), an 
hydrous potassium fluoride (KF) and 
fused boric acid (B203). 

Fluxes were compounded assum
ing a ternary composit ion and incre
ments of 20 percent of any given 
chemical consituent. This approach 
permits six composit ions to be com
pounded from the KBF4-B203-KF ter
nary system. One hundred gram sam
ples of each dry flux were prepared 
by weighing out the various constitu
ents and s i f t ing t h r o u g h a one 
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C19.1 mm) 

T?T 
rsi . •—i 

_ ± _ tn r 
1.5 

( 3 8 . 1 rrm) 
Fig. 3 — Configuration and dimensions of 
3 mil steel shims used to maintain joint 
clearances 

Fig. 4 — Results of Induction brazing with 
American brazing flux "A" 

millimeter sieve. Sufficient water was 
then added to produce what seemed 
a proper consistency (a medium thick 
paste). 

However, this proved to be a some
what decept ive prac t ice because 
fluxes which seemed of the proper 
consistency when mixed, sometimes 
thickened upon standing for a few 
days or even solidif ied. Since the 
f luxes were in sealed conta iners 
which eliminated the possibility of 
evaporation, thickening must have 
been due to chemica l react ions. 
When this happened the fluxes were 
either recompounded using more 
water or ground up with a mortar and 
pestle and additional water added. 
Excessively thickened fluxes were 
corrected simply by adding addi
tional water. After these corrections 
were made the f luxes remained 
stable. The compos i t ions of the 
va r ious e x p e r i m e n t a l f l uxes are 
shown in Table 2. 

The water contents are believed to 
be the proper amounts but some of 
these were al tered f requent ly as 
previously described and it became 
difficult to keep track of the exact 
amounts of water which were present 
in the final mixtures. Care was also re
quired when adding the water be
cause there was frequently consider
able evolution of heat. 

The appearance of the experimen
tal fluxes was as follows: 

Experimental flux 1, a very smooth 
creamy flux, white in color. A little thin 
in consistency. 

Experimental flux 2, a very creamy 
white flux. 

Exper imenta l f lux 3, a sl ight ly 
grainy white flux. 

Experimental flux 4, a smooth white 
flux, but very thin. 

Experimental flux 5, a grainy flux of 
thick consistency. 

Exper imenta l f lux 6, a sl ight ly 
grainy flux of thick consistency. 

Methods and Procedure 

Induction brazing was employed as 
the method for testing the fluxes. 
Figure 1 shows the induction coil and 
the method of holding the specimens 
inside [he coil by two point loading of 
the specimen ends. A thermocouple 
recorder -cont ro l le r was also e m 
ployed to control specimen temper
ature by activating the induction coil 
in an on-off mode. A 3 in. (76.2 mm) 
length of filler metal was preplaced in 
a quartz guide tube prior to initiation 
of the brazing cycle. Both the spec
imens and the filler metal were fluxed 
and pre-dr ied immediately prior to 
brazing so that steam rising from the 
joint would not foul the inside of the 
quartz tube. No flux is shown in Fig. 1 
because it would obscure details of 
the brazing arrangement. The quartz 
guide tube may be observed in Fig. 1. 

Figure 2 shows the dimensions and 
general configuration of the brazing 
spec imens. Two such spec imens 
were butt brazed together to make a 
completed brazement specimen. The 
beve ls on the s p e c i m e n s were 
matched during brazing. The bevels 
facilitated filler metal introduction and 
also provided a convenient stress 
raiser so that the specimen could later 
be easily broken to examine the braz
ing interface. 

Clearances at the brazing inter
face were maintained by the inser
tion of 3 mil (0.076 mm) sheet steel 
shims. Figure 3 shows the d imen
sions and configuration of the shims. 
These shims were inserted f rom the 

Fig. 5 — Results of induction brazing with 
American brazing flux "B" 

Fig. 6 — Results of induction brazing with 
American brazing flux "C" 

Fig. 7 — Results of induction brazing with 
American brazing flux "D" 
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Fig. 8 — Results of induction brazing with 
American Brazing flux "E" 

Fig. 9 — Results of induction brazing with 
U.S. Navy control flux 

&0e-

Fig. 10 — Results of induction brazing with 
Russian flux 209 

bottom of the specimens to be 
brazed, with clearance at the bottom 
so as to provide a free path for the 
brazing alloy and flux and yet main
tain the desired clearance through
out the entire brazing cycle. The 
approximate positioning of such 
shims for brazing is illustrated in Fig. 
2. 

Specimens were prepared for braz
ing from the 1 in. (25.4 mm) bar stock 
by facing off the two ends in a lathe, 
milling the bevel and then drilling the 
necessary holes. The surfaces to be 
brazed were then ground to a three 
microinch (76.2 nm) finish on a sur
face grinder. A final step in the 
preparat ion of the specimens 
immediately before brazing con
sisted of hand grinding the surfaces 
to be brazed on 1-G grade emery 
paper, washing in methyl alcohol and 
wiping dry with a clean, lint-free cloth. 

The actual brazing operation was 
a c c o m p l i s h e d by f l u x i n g the 
specimens and placing in the fixture 
with the shim in place and drying the 
flux at about 300 F (149 C). A 3 in. 
(76.2 mm) length of filler metal was 
cleaned with steel wool, fluxed, and 
dried in an air-propane flame and 
then placed in the guide tube. The 
recorder-controller was then set at 
1200 F (649 C) thus activating the 
induction coil. After the specimen 
temperature rose and the filler metal 
melted, the specimen was given one 
minute at temperature before turning 
off the induction coil. After cooling, 
the specimens were removed from 
the fixture and were broken by three 
point bent-beam loading so that the 
brazing interfaces could be examined 
and photographed. Usually, two 
specimens were made with each flux 

except in cases where the flux was 
obviously completely unsatisfactory. 

Results and Discussion 

The results that were obtained with 
American brazing flux "A" are shown 
in Fig. 4. It can be seen that the joints 
are about 65 to 75 percent brazed. 
From external appearances the flux 
appeared to work well and provide 
good protection for the steel sur
faces but it is obvious from the joints 
produced that the flux was not 
completely displaced from the joint 
and that wetting was not complete in 
the capillary gap. 

Figure 5 shows the results ob
tained in induction brazing using 
American brazing flux "B". This is one 
of the newly developed American 
black fluxes which have recently ap
peared on the market. Their chief 
disadvantage is that they tend to ob
scure the joint and thus cause dif
ficulties for manual brazing operators. 
However, in automated brazing oper
ations this is not a problem. The joint 
quality produced is fair to good on the 
one specimen, the brazed area being 
estimated at about 80 to 85 percent. 
The other specimen is of lesser 
quality and is only about 60 to 70 per
cent brazed. In both specimens the 
entrapment of black flux is readily ap
parent. Cleaning action of this flux on 
the exposed surfaces of the specimen 
seemed excellent. 

Figure 6 shows the results of induc
tion brazing with American flux "C". 
This flux, from external appearances, 
also seemed to perform well during 
the brazing operation but as can be 
seen in the figure the joints were only 
about 65 to 75 percent brazed. 

Fig. 11 — Results of induction brazing with 
Russian flux 284 

The results of brazing with Ameri
can flux "D" are shown in Fig. 7. This 
is a smooth and creamy flux that to all 
outward appearances performs well. 
It keeps the outside of the specimen 
free of oxidation during brazing. Its 
performance with respect to joint 
quality, however, was similar to the 
joint quality obtained with the other 
American fluxes, producing an esti
mated 60 to 75% brazed interface. 

The results of brazing with Ameri
can brazing flux "E" are shown in 
Figure 8. This flux behaved similarly 
to the preceding descriptions of 
American brazing fluxes and was con
sidered typical. It is a white creamy 
paste that protects the work well and 
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Fig. 12 — Results of induction brazing with 
Russian flux PA T 

s ' ~ ^ : ^0^, 

Fig. 13 — Results of induction brazing with 
Russian flux 3-4 

as can be seen in the figure, pro
duced joints that were about 80 per
cent brazed. 

Figure 9 shows the results ob
tained in induction brazing with the 
U.S. Navy control flux described in the 
Materials section of this report. This 
f lux was a little gra iny as c o m 
pounded but seemed to perform well 
once molten. However, it produced 
poorer joints than most of the Amer i 
can commercial fluxes. It can be seen 
in Fig. 9 that the joints were only about 
50 percent or less in total brazed area. 

Figure 10 shows the results ob
tained in induction brazing with the 
Russian flux number 209. This flux is 
apparently one of the old standard 
Russian silver brazing fluxes. In use, 
the flux seemed highly fluid com
pared to the various American fluxes 
that were tried and formed thin fi lms 
on the metal surfaces. However, the 
results obtained with respect to joint 
quality were superior to the Amer i 
can fluxes that were tr ied. Planimeter 
measurements of 3X blowups of Fig. 
10 showed the joints to be more than 
96 percent brazed. 

Figure 11 shows the results ob
tained with Russian flux number 284. 
This flux is very similar to flux 209 
both in chemical composit ion and be
havior. In fact, it has exactly the same 

Fig. 15 — Results of induction brazing with 
experimental flux 1 

Fig. 14 — Results of induction brazing with 
Russian flux 3-6 

Fig. 16 — Results of induction brazing with 
experimental flux 2 

chemical constituents as flux 209 but 
in slightly different proport ions. It also 
p roduced jo ints that were about 
equivalent in qual i ty to f lux 209. 
Observation of Figure 11 will show the 
reader that the joints were about 90 to 
95 percent sound. 

The results of induction brazing 
with the Russian flux PAT are shown 
in Fig. 12. This flux was not good f rom 
a number of standpoints. Even though 
prepared according to instructions it 
was so grainy that it was difficult to 
squeeze out of the joint so as to ob
tain the desired 0.003 in. (0.076 mm) 
clearance. It also melted peculiarly, 
producing white islands of dry flux 
floating on the already molten por
tions of flux. However, the islands did 
melt before the brazing temperature 
was reached. Finally, as can be seen 
from the figure, poor quality joints 
were p roduced having large un-
brazec gaps in the center. 

Figure 13 shows the results ob
tained from Russian flux 3-4. This is a 
creamy flux that is easy to handle and 
seems to protect the work well. How
ever, with respect to joint quality it 
produced results about equivalent to 
some American fluxes tested i.e., 
approximately a 60 to 70 percent 
brazed area. 

Figure 14 shows the results ob
tained in brazing with Russian flux 3-
6. This is a creamy fine grained 
mixture of salts and water which f rom 
external appearances does not ap
pear to work well. The outside of the 
specimen oxidizes under the flux and 
the flux seems to have a higher melt
ing point than most of the other silver 
brazing fluxes. The melting point as 
indicated by the recorder-control ler 
was about 1000 to 1100 F (538 to 593 
C), whereas most of the fluxes seem 
to begin melting at about 700 to 800 F 
(371 to 427 C). However, as may be 
seen f rom Fig. 14, the results ob
tained with respect to joint quality 
were about as good as were obtained 
with some American fluxes. The joints 
were 75 to 80 percent brazed with the 
usual islands of t rapped flux and the 
finger-l ike projections of brazing filler 
metal. 

The brazing experiments with the 
var ious exper imenta l f luxes p ro 
duced the following results: 

Exper imenta l f lux 1 was c o m 
pletely unsatisfactory. The work oxid
ized badly and the filler metal would 
not flow or wet the steel properly. This 
flux was so poor that only one brazed 
specimen was produced. The frac
tured interface of the specimen is 
shown in Fig. 15. This joint was about 
65 percent brazed and the filler metal 
did not flow through the joint. 

Experimental flux 2 protected the 
work well and produced joints which 
appeared excellent to all outward 
appearances. When the joints were 
fractured, one was found to be of 
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good quality and the other showed 
considerable entrapment and was 
considered fair at best. The fractured 
interfaces are shown in Fig. 16. 
Brazed area was about 85 percent on 
one specimen and about 65 percent 
on the other. This flux was the sec
ond best of the experimental fluxes. 

Experimental flux 3 also seemed to 
protect the work well and produced 
joints which appeared to be good 
from outward appearances. The frac
tured interfaces, however, showed 
fair ly large areas of en t rapment . 
These may be seen in Fig. 17. The 
brazed joints were about 65 to 70 per
cent sound. 

Experimental flux 4 was quite fluid 
and did not seem to protect the work 
well. However, the outward appear
ance of the joint was considered 
relatively good. When the joints were 
fractured, it was found that the joints 
were of excellent quality with few and 
mostly very small defects. The joints 
were superior to those obtained with 
the commercial American flux mix
tures previously tr ied. The fractured 
joint interfaces may be seen in Fig. 18. 
The joints were about 90 to 95 per
cent brazed. This was the best experi
mental flux. 

Experimental flux 5 did not appear 
to work well. The work oxidized under 
the flux and on one specimen part of 
the filler metal balled up, did not wet 
and would not flow into the joint. 
Figure 19 shows the results of tests of 
this flux. The joints were poor but did 
indicate the fallaciousness of observ
ing the opposite side of the joint for 
filler metal f low-through. It may be 
seen that the top and bottom of the 
joints were bonded while a large por
tion of the center of the joint was not. 
The brazed area was judged to be 
about 30 percent in each joint. 

Experimental flux 6 did not appear 
to work well either f rom outward 
appearances. The flux appeared to 
deteriorate and char before brazing 
temperatures were even reached. The 
filler metal, when it did melt, would 
not wet the beveled surfaces of the 
specimens but balled up and formed 
contact angles greater than 90 de
grees. However, when the specimens 
were broken one was found to be of 
very good quality while the other was 
a complete failure. The two spec
imens are il lustrated in Fig. 20. The 
anomalous behavior of one specimen 
as opposed to the other is difficult to 
explain. The brazed area for one 
specimen was about 95 percent. The 
other showed no bonded area. 

The two best experimental fluxes (2 
and 4) are close to the center of the 
KBF„-B203-KF ternary diagram so this 
is probably the best area to work in 
toward refinement of fluxes in this 
particular salt system. The previously 
mentioned two best Russian fluxes 
also are located in this area. Figure 21 

Fig. 17 — Results ot induction brazing with 
experimental flux 3 Fig. 19 — Results of induction brazing with 

experimental flux 5 

Fig. 18 — Results of induction brazing with Fig. 20 — Results of induction brazing with 
experimental flux 4 experimental flux 6 

illustrates the locations of these fluxes 
in the ternary diagram. 

Conclusions 

It has been determined from this 
work that: 

1. Two Russian fluxes produced 
joints in induction brazing having 
quality definitely superior to that ob
tained with the conventional Amer i 
can fluxes studied. These fluxes pro
duced joints 90 to 95 percent sound 
or better. 

2. Al l A m e r i c a n c o n v e n t i o n a l 
f luxes t r ied p r o d u c e d re la t ive ly 
similar results with respect to joint 
quality. These joints were 60 to 85 
percent sound. 

3. An experimental flux was com
pounded which produced superior 
results to the previously tried Amer i 

can commercial fluxes. This flux con
sisted of 40 grams KBF4, 20 grams 
B203, 40 grams KF and 40 grams H20 
and produced joints about 90 to 95% 
sound. 

4. The best fluxes were located 
around the center of the ternary KBF4-
B203-KF diagram. 

5. The main observed feature dif
ferentiating the superior fluxes from 
the other fluxes appeared to be their 
lower viscosity. 

6. Joint quality is definitely af-
rected by the characteristics of the 
flux. 

Recommendat ions 

Further testing of the best fluxes as 
determined in this work should be 
conducted to further assess their 
qualifications. 
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KBF 
Weight Percentage B O , 

Fig. 21 — Location of best performing fluxes in KBF,-B203-KF ternary diagram 

Addit ional study should also be 
given to the centra l area of the 
KBF4B203-KF system to establish op
t imum flux composit ions and fully 
characterize the performance of these 
fluxes. 
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AWS D12.1-75 
Reinforcing Steel Welding Code 

AWS D12.1-75, Reinforcing Steel Welding Code, was prepared by the 
Subcommittee on Reinforcing Bars of the Structural Welding Committee. 
The code replaces Recommended Practices for Welding Reinforcing Steel, 
Metal Inserts and Connections in Reinforced Concrete Construction, 
published in 1961. The scope of the 1961 recommended practices has been 
greatly expanded in this document. To make the code a complete, self-
contained document, the qualification of welding procedures, welder and 
welding operator qualification, quality requirements, and inspection 
practices have been included. 

For the convenience of the user, the code is presented in the same 
format as AWS Dl. l , Structural Welding Code. The Reinforcing Steel 
Welding Code also conforms to the provisions of AWS Dl.l , wherever 
identical requirements are applicable to both codes. 

For the first time, guidance has been provided for certain current 
welding processes, such as semiautomatic gas metal arc welding, flux 
cored arc welding, gas pressure welding, and thermit welding. Provisions 
for welding galvanized (hot dip zinc coated) reinforcing bars are also 
provided. 

The price of AWS D12.1-75, Reinforcing Steel Welding Code, is $5.00. 
Discounts: 25% to A and B members; 20% to bookstores, public libraries 
and schools; 15% to C and D members. Add 4% sales tax in Florida. Send 
your orders to American Welding Society, 2501 N.W. 7th Street, Miami, 
FL 33125. 
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