PO 00 hitp://Awww.cqvip.com|



https://hffyb7c293140c98248b7h6qxk9c05u5xo6k5kfffb.res.gxlib.org.cn

PO 00 hitp://Awww.cqvip.com|



https://hffyb7c293140c98248b7h6qxk9c05u5xo6k5kfffb.res.gxlib.org.cn

E 000 http://www.cqvip.com|

J. Mater. Sci. Technol., Vol.23 No.6, 2007 819
Table 5 Measured values of bead dimension and dilution in block 2
No. Feed rate/(m/min) Travel speed/(cm/min) w/mm h/mm t/mm D/% Z/deg.
1 4.5 30 7.51 2.62 1.48  25.35 59
2 4.5 50 6.98 2.23 1.11 23.99 46
3 4.5 70 6.06 1.66 1.17  32.88 49
4 6.25 30 11.56 2.94 290 3449 46
5 6.25 50 8.55 2.19 2.14 3388 45
6 6.25 70 6.99 1.84 1.61 35.67 38
7 8 30 11.72 3.13 2.86  33.97 54
8 8 50 9.23 2.42 2.53  36.62 41
9 8 70 8.06 2.12 2.40  38.05 43
Table 6 Measured values of bead dimension and dilution in block 3
No. Feed rate/(m/min) Travel speed/(cm/min) w/mm h/mm t/mm D/% Z/deg.
1 4.5 30 8.39 2.63 1.53  22.09 60
2 4.5 50 6.66 2.02 1.21 23.96 39
3 4.5 70 5.03 1.83 1.05  23.99 50
4 6.25 30 9.44 3.25 196 27.12 58
5 6.25 50 8.67 2.32 1.87  29.17 50
6 6.25 70 7.58 2.08 1.36  28.66 31
7 8 30 11.31 3.26 2.86 27.67 74
8 8 50 10.67 2.47 242  30.57 40
9 8 70 9.16 2.35 2.03 29.76 34
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Fig.5 Effect of wire feed rate on means of ¢ in 3 blocks

distance here means the decrease in electrode exten-
sion. This finding is in accordance with some previous

studies(2:3:19] Meantime, it is observed in the process

that bead width increases in block 3 compared with

speed causes fewer melted wire deposited in the unit

length and therefore smaller bead geometry. In both
cases, width of bead increases with decreasing dis-
tance between gas nozzle and plate. The decrease in

block 1. In other words, forehand welding increases
bead width.

Figures 4 and 5 show the increase in bead height

(h) and depth of penetration (t) in all 3 blocks, with
the increase in wire feed rate from 4.5 to 8 m/min.
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The behavior of h and t against welding travel speed
is similar to w (see Figs.9 and 10). According to these
figures, bead height decreases in block 2 and 3 com-
pared with block 1. Therefore, it can be said that at
a particular feed rate and travel speed, melting metal
is constant in all 3 blocks and as such, width increases
with decreasing the height. Meanwhile, the depth
penetration behavior is different in all the blocks. The
depth in block 2 is more than those of block 1 but at
the same time block 3 has less depth. Thus, a fore-
hand welding has a wider bead with less depth com-
pared with block 1.

According to Figs.6 and 11, dilution (D) increases
with increasing both wire feed rate and welding speed.
In both situations, it seems that quantity of heat that
affected the base metal or in the other words, arc
power increases leading to the melting of more base
metals. While comparing the variations of dilution in
3 experimental blocks, it is clear that blocks 1 and 3
roughly have the same dilution but dilution in block
2 encounters different situations. Welding specimens
show that block 2 has more dilution than the other
in average about 6%. However, electrode extension in
this particular block is lesser than blocks 1 and 3.

Figures 7 and 12 indicate angle of contact (Z) that
decreases with decreasing welding speed, but in feed
rate, firstly it decreases to a minimum value and then
increases once again. Comparisons of the two above
cases show that specimens in block 1 have greater an-
gle of contacts than those in blocks 2 and 3 in average
about 7°.

Figures 13, 14 and 15 show the interaction effects
of welding parameters on w, dilution and angle of con-

tact. In Fig.13, it is clear that width has the same
trends by changes in welding speed in different lev-
els of feed rate. In the other words, all three lines
have approximately similar shape. Also, distance be-
tween two lines is almost constant in the course of the
length. Therefore, no interaction effects are seen be-
tween welding parameters, in the case of width. Fig-
ure 14 indicates that interaction effects on D. In this
graph, the three rows are approximately similar and
therefore, there seem no interaction effects in this sit-
uation either. Meanwhile, there appear to be different
levels of feed rate in Fig.15, and thus, Z has different
trends with increasing welding speed. It is evident
that three graph lines have different trends and dis-
tance between each of two lines is up-and-down at
different points.

Each of the weld bead parameters (w, h, t, Z and
D) can be expressed as an mathematical function of
f (wire feed rate) and s (welding speed)[310-12];

Yy :9(f,s)

For this purpose, the quadratic regression model was
used. They can be expressed thus:

Y =By + Bif + Bas+ Bir f2 + Baas® + Biafs

where 3 is a free term of the regression equation, §;
and (33 are linear term, 311 and 322 are the quadratic
terms and, B3,z is the interaction term.

The measured values of weld bead parameters are
listed in Tables 4-6. From these tables, mathemat-
ical models were developed for three blocks through
computer calculation as follows:

Block 1:

w =548+ 0.90f — 0.085 — 0.14(0.57f — 3.57)% +

s 5\2 s 5

0.81(2—0 - 5) —0.25(0.57f — 3.57) (2—0 - §)
h=2.44+0.16f — 0.02s + 0.08(0.57f — 3.57)% +
s 95\2 s 5

0.32(% - 5) — 0.04(0.57f — 3.57)(% - 5)
t =0.63+0.37f — 0.02s — 0.06(0.57f — 3.57)% +
s 512 s 5

0.10(% - 5) —0.12(0.57f — 3‘57)(% . 5)

D =11.81+41.92f + 0.10s — 1.38(0.57f — 3.57)% —
s 5\2 s 5

1.27(% - 5) +0.87(0.57f — 3.57) (% - 5)

Z =63.06 4 0.04f — 0.285 + 6.58(0.57f — 3.57)% +
s 9\2 s 5

0.33 (% - 5) — 0.88(0.57f — 3.57) (% - 5)

Block 2:

w = 4.24+ 0.80f + 0.03s — 0.77(0.57f — 3.57)% —

2.62 (% - g)z +0.06(0.57f — 3.57) (210 _ g)

h =167+ 0.11f + 0.01s + 0.04(0.57f — 3.57)% —

0‘82(28—0 - g)z ~0.07(0.57f — 3.57) 28—0 - g)
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t = —0.04 + 0.38f 4 0.005s — 0.29(0.57f — 3.57)%—

s 5 5

0.59( 2 5) +0.05(0.57f — 3. 57)(—0 -5)

D =2253+2.51f —0.10s — 2.87(0.57f — 3.57)% +
5 5

2. 24(% - 5) +1.87(0.57f — 3. 57)(2—0 - 5)

Z =57.91—1.52f + 0.02s + 5.67(0.57f — 3.57)% —
5 5

9. 33(2—0 _ 5) +0.25(0.57f — 3. 57)(2—0 - 5)

Block 3:
w=5.18 + 1.05f — 0.06s — 0.03(0.57f — 3.57)% —

5 5
0.18( 0—5) +0.30(0.57f — 357)(20 5)
h = 2.60+0.15f — 0.02s — 0.12(0.57f — 3.57)% +
5 5
030(% - 5) —0.03(0.57f — 3 57)(% - 5)
t = 0.45 +0.33f — 0.01s + 0.12(0.57 f — 3.57)% —
5 5
003(%—5) ~0.09(0.57f — 357)(20 5)
D =16.21 + L.71f + 0.055 — 1.98(0.57f — 3.57)% —
5 s 5
1 35(% - 5) +0.05(0.57f — 3.57) ( 5)
Z =73.51 —0.10f — 0.64s + 3. 17(0 57f — 3.57)% +
s 5 s 5
8.17(% - 5) — 7.5(0.57f — 3.57) (— -3

4. Conclusions

(1) Width, height, depth and dilution of weld
metal increase with increasing the wire feed rate from
4.5 to 8 m/min, but the contact angle decreases first
and again increases after reaching a minimum value.

(2) Width, height, depth and the contact angle
of weld metal decrease with increasing welding speed
from 30 to 70 cm/min, but dilution increases.

(3) Wire feed rate and welding speed appear to be
have interaction effects on the angle of contact.

(4) Dilution increases in average about 6% and
angle of contact decreases in average about 7° with
decreasing the electrode extension. It seems that fore-
hand welding has no apparent effect on dilution but
reduces the angle of contact in average about 6°.
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