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Abstract

Aluminum structure is widely used in many fields such as vehicles and aviation. Welding technol-
ogy plays an important role in the application of aluminum products. Accurately predicting the
distribution and variation of temperature field of aluminum products in the welding process has
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important guiding significance for welding theory and engineering practice. Based on COMSOL
software, this paper simulates the welding process of 300 mm * 150 mm * 8 mm type I groove
aluminum plate welding parts, mainly discusses the distribution and variation of temperature
field under Gauss heat source, double ellipsoid heat source and combined heat source model. It is
found that with the improvement of heat source model, the temperature field of weld zone in-
creases gradually. In the double ellipsoid heat source model, with the increase of shape parame-
ters, the temperature in the study area will gradually decrease. In the combined heat source mod-
el, with the increase of welding parameters, the temperature field in the weld zone gradually de-
creases. The conclusions drawn in this paper have certain guiding significance to the improve-
ment of welding process.
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Table 1. Material parameters

=1 MEBH

2 18 Hik & FR 8 A

Tini 289.15 K YIUGIRE a 0.00125 m Ja e
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Figure 1. Temperature variation curve of weld zone
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Table 2. Shape parameters

F=2. MIREH

a/mm b/mm Ci/mm C/mm
1.25 15 2 7
1.5 2 25 8
1.75 25 3 9
2 3 35 10
2.25 35 4 11
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Cr = 4 mm ) 1400°C, TRFZFEAK T 136°C: [RINBEAE Cr G, IR BEWRAR 1) HH LI [R]85 1) A # 3l s
AHN BB T Rae, AT 85, AEEET 8, BB AR AR 1 v
H B ERFFHANE X SEAA, LLC, = 2 mm NEHAE, BURIFEERREUE A K, W0 R0 5
K(CORAAALN, SHR B IFEmT .t 2(d)Frs. BEE C, BTG K, 15 4% DX T fE I AE B
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A, AHIEIE . A IR C 5w .
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Figure 2. Chang curve of weld zone temperature with time: (a) different values of weld width a; (b) different values of
melting depth b; (c) different values of the anterior ellipsometer Cy; (d) different values of the posterior ellipsometry C,
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Table 3. Centrifuge selection
3. BOFRIERN

HEL a/mm b/mm C¢/mm C,/mm e
A 2.25 25 25 7 0.5825
B 15 3 2 8 0.8288
C 1.25 15 4 11 0.9620
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Figure 3. Temperature contour at different eccentricities: (a) temperature contour of group A;
(b) temperature contour of group B; (c) temperature contour of group C
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Figure 4. Change curve of weld area temperature
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R H e BAEIRSEN BN XA - RBOCThRBAT 0, RS RK y =1/3, R (3-12)M1(3-13).

Table 4. Welding parameters
4. BESH

SRR S Imms JEBEEAR/mm b N T IW
10 2 1500
20 3 1800
30 4 2000

AR PHRAEREREE (V). ASDGREER R PIATIRPr) ~, EEEX BN IEREZN RN, 5
GEDXIH, RrE R R I E IS TR AR I i A B AN 1] 5(a) . BEFTRIL, 24V = 0.01 mis I, 38 B UEAE RN [A]
16 15s 2 J&, BEBTHIUE(E A 1408°C; 24 V=0.02m/s i, AF|EAE IR H7E 8 s 2 J5, UE{E N 1280°C; 4
V =0.03 m/s iF, HILIEAE I (] 42230 65, LG ARG ELIR B 0 1152°C s HHUGRT 0, Bl R 420l B2 1) 386 K,
TESRGEXIRN, REBWPEC. ENREGEIXI, € s i B BE N (A1 A2 AL iy th 2k I’ an 1<) 5(b) P B
BT LRI, TEIREEXIK, 2 Ry =2 mm i, WEEIREH 1488°C; 24 Ry = 3 mm i, WE{EIERE R 1368°C;
2 Rip =4 mm B, WEEIREEA 1280°C . BT DABHE NFOGBEEARMIN R, IR EEET K /AR, %
HVIF [A] AR — 2, WA T — 20 BIAEA ZIB BOGBE IR /INAS S i L (1 A8 4K o 1 1] 5(c) &3, Py = 1500
W I}, (R 1280°C; Py, = 1800 W I, i BEUEAE M 1635°C; Pj, = 2000 W I, il BEUEAE > 1805°C;
R B P N DI ZR (RGO, 7E R4 DX S I R Bl 2 36K

(a) 1600 - (c) 2000 (b) 1600
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Figure 5. Change curve of weld zone temperature with time: (a) different values for V; (b) different values for Ry,; (c) dif-
ferent values for P;,

E 5. 124EXIE ERE AT : () VEUREE; (b) Ry BURENE; (¢) Py BURRIE
5. &hig

ASCHIH COMSOL #fth, X | B3 CRmR AT = 4EBUE RN . 700 T ARZSECY, R R iR =
SN AT, 15 BUT 128

1. WH =R IR Z Y, ERSESHBE TS, sl IR E AR, £ 800°CHHL, B
PR (123, T LR T vy s AE XUBRERIR SR, i E e KA 706 1000°C, Ji B 17 1 200°C
FEAG AR R, R0 1600°C, IR AN EEXUMER AR ETF 7 600°C, Ui WY BE & GBI A oiedt,  #4
PEB WG SEBRARIRIS , AR EIR BB BT, BUE A IZETRE 1 .

2 FEXUMERIERA R, BT T DE () KEIR(D)s HERTAT PRl CoRITIERE -4l C, iR 23 1Y
oo BTFURIL, BEE RS HIEHHR, R IBHRN; ER B RN AR
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