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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the effect of high frequency induction welding parameters on the weld quality of welded
Received 10 September 2016 pipes is studied. For this purpose, process parameters such as current, frequency and edge shape of the
Accepted 21 November 2016 weld connection and their effects on the heat distribution are investigated. Experimental investigation is

Available Online 31 December 2016 performed by using tensile test, metallography, and micro hardness. This reveals three regions with

different grading and various thermo-mechanical treatments. The results show that the grain size

Keywords: L . . .

High frequency induction welding decreases about 27 percents as the edge shape is improved. By conducting thermo-magnetic analysis,

magnetic-thermal analysis different current intensities and frequencies are evaluated in the creation of appropriate temperature

edge prepration distribution. The results show that with increasing the current and frequency, the heat-affected zone is
expanded and other areas become smaller. The maximum increase of the average temperature in the
weld edge, was about 42 percents from 1250 to 1500 amperes per unit increase of the frequency. Micro-
hardness test is used to detect micro-structural phases of the weld zone.By comparing the results of the
metallography and micro-hardness tests, more uniform weld width was observed with modified edge of
the in welded samples. The results represent 18 percents of decrease in the weld width of the modified
samples in comparison with samples without edge preparation.
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Fig. 2 Schematic of edge preparing in the experimental tests. A)
without edge preparing b) second preparing edge c) final preparing
edge
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Other Mn P S C
Nb+V max0.06 0.9 0.03 0.03 0.22
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Fig. 8 Temperature profiles of 4 points in the weld edge without edge
preparing.
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Fig.12 Temperature profiles of 4 distance from the outer surface, in
final edge preparation.
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Fig. 16 Cross-section of the weld and 4 difference zones.

1. Base metal 2. Thermomechanical zone 3. Heat affected zone 4.

Fusion zone
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Fig. 14 Comparing the results of yield strength and ultimate strength in
a different edge preparation.
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improved edge of the end.
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Fig. 21 A comparison of simulation results of weld width in different
edge preparations.

5y il sload S8 slp Gisr 250 Silednd @l samlie 21 S50
97 e w5l alols

Wdlged el brad jo anld e 50 Ol maiss ps sad UKL 0
Ol 0 e 5008 USKE ash e dlml lge I (cnbie Gl cnlnle
i ol sl e bad U515 e ialS oains ol aad
1 el Sab 5 ge3] ol osmg 8 55,6 Lele laad sl

12 o plads 16 053 1395 siaul . purde Suilfe Lwdige

o il anslie b bgr abiie gl j 3Ssllie slas gonnlie
b rer S8 (23100 18 JSa 5 ead ool ol (S gllie gl
Oov slaiged o her oy el Al Sg 4 SO
o S ke s Bl i 0 (B A) ad sluesle]
Sl 9 @b S eald 00 &y sladiged 0 &S (Jhge o il
Ogn Sladiged o lwgie job 4 aiibioe GLSy 2y Gl iz
Sl e o o)l Sl sl dilae oen 4 Jsr 2 silead
Sy aalyS ez (Sepm (R S Gisr 28 pln 19 sgas (s

el @Bl s lediged 0 cdel Casdy e G
< ehailes Ji cal bt (oo b 9 Vb S e )3 SIS
& Sl (S i 5l e (e (250 (SIS i 0 sdise 0o
i o cwlong bad LBl oy o iy (Sad ogd geais lis
5 o7 gl anlie 19 JS5 05,5 oo samlive Wig) (red b (5ludnds
@le 48l dgne ad b aiged 3 1) oz (o dnlne sl lwand
A o lis

@ bope siloans @l 21 US55 5 (02 s 20 JS2 0
5 505 (3rd 5 2nd st) ;L 0,50 sad JSS 4w 3 9> a2l oye
Olyee et IS5 0500 ol 00 gl (g ad (g s 5l alold
Syt Sneliud (slil) )0 (o> (B0 (SIS 5wl halS he 250
il Balgr e CataS p Cale 3l g0 0 aS el aidly

bulys 5l 86 Gl 1) bosei] @l 5 loaed @l o oglis
oS8 by JUl e yo Jlie ok 4 asils 028 el o e
o sl bl ) i aeme buld s ead sl casglie
Coglie Gl czge a5 (ae Lulyd (S on walss bagsleans
Olgy Sl eslitl 51 (2 ad (xhaw sla Sogll Jolts wigd (oo (S S]
et mhaw Slo g ad v GewlarnST Gy )3 AL S92y 5
ol | iy (oS 1y Ghox By eill 28 @l g, cnl 5l asilb e
ol b slos (iga3l 55 gz 8 0dlar A5 oo (S e il
F A ek Glalbs (5 oS 09l e g T 0jluil ghatie (S Hlle
sy aalys e el o 55 Sl

Fig. 18 uniformity comparison of weld's width in several edge shapes A
and B) without edge preparing B) second preparing edge C) final
preparing edge

3™ osbel O (A Glisee glaad IS5 j0 Gher S5 19S5 sanlas 18 Js<i
S 4 3l 03l (C ad (sl 03l (rags (B 4

730


https://dorl.net/dor/20.1001.1.10275940.1395.16.12.81.6
https://mme.modares.ac.ir/article-15-11468-en.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1395.16.12.81.6 ]

O 9 (543 Sz

G slaalg) il G)liga Jialxd )3 JUasl S 21§59 A I 03LeT Hil )

3500
— . =I-750A
3000 | = -+ I=1000 A
_ -,
I=1250 A -
B0 — =r=1500A _ = T
~~ -
82000 L 7 —_
% s —-— -
= s -
) 7/ -~
21500 | Y -~
g P — —
& . S
/ P
w00 | + 7/ P —_——
/T =
S -
500 |
0
w) o sl o sl o wy (o] w) o
o wy ~ (= (] wy [ [=} o™ uy
—_— - —_— — (o] ol (o]
Frequency (kHz)

Fig. 23 Comparison of average temperatures generated at the edge, at
different frequencies and current intensity.
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Fig. 22 Comparing the effect of increasing of the frequency and current
intensity on the temperature gradient and temperature in 4-point of the
edge in the thickness direction of weld.
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