EFEZBEBREMAETLREERKER

Information Form for SJTU Graduate Profession Courses

PRFEFE A {Z B Basic Information

R N . N ‘5— 3 <
A (713Z Chinese) St EZEHAR
Course Name (£ English) Advanced Joining Technologies
EY VAN By
0 S St
32 (1 243=16 £H))
Credits 2 Teaching Hours #7116 ik
IR - : REEEY |k #5 Spanning over 541
H T N “
Semester EEEH Spring Cross-semester? | |Semesters (& EHZEH.
s 1 HLEEL 21 IR P ; LR AR VAND S
IR “CALABEIR Program Elective PRFE K 4 HERFE For full-time students
Course Type Course Course Type
*PRAEVE . . WIEE K :
) 1 Wi H] All
Course Category Lk Specialized Course Targeting Students ALt graduates
RS R
Instruction H13C Chinese IK.}%%ﬁﬁ PR % In class teaching
Teaching Method
Language
*RR IR - : FEEETA | e
1 s I A
Grade 555 Letter grading Fxam Method W Essay
% 1 4
e BPEVRI 2505 TR
School
2R
PURERY FHRITT T A2
Subject
1135 2 4 Name | T.%5 ID FAL School Ik % 77 20 E-mail
Person in charge T ML B xhtang@sjtu.edu.cn

IEY E{E B Extended Information

“URTE M/
(H30)

Course Description

(O BORERRFEE L. #eA Hbn . EBHFENAE. BBRES AT 200 7.

B RS2 A D FIBOR R JE, MRRERSOR BB A 57, VP2 AN EOR{EA BRE R
ARSI, AR T2 BRI IR S EOR . BHEERER” R — T I E A At
EERARR R WAEEEWRADFEREMER S TR, Brth, LG, FESHE
RE P S U AT BOR MHESD T, MAEGEERRBORRTA K, IR MR, s
PR~ A% P 58 2 0 fi J SR A9 L FH (R B v RO R, e BB EAN R T =i
22U TR U . AR I BROEIR . BEFFEEIRIE . JREPIE . A TURHAR . RSN
POHOR . BRI, EEANREANINEARFEEE, Kral DURE RSN TR R B
BURANEIAR S e %, Al 250 e it ) 3 U BRE BRI AR R BUIRA — B R
. AR T TUN A EIERRA N EEAR L AR NG G R, a4
FBHTBCROATRERL 23R . AR TR 28 UL AR E SRR AR N BB RAE, & &4k
BHEA S TR . WA e B IR 3], vF s HAEM RHER T i)
FNLFIR, R IZBOR G ALES ,  IERRIC IR RHAAT TR [ SR A B AR

PR FE A
(English)
Course Description

G C—3, BREE I RIEIAHE)

With the progress of science and the development of technology, the material joining
technology is updated quickly. Many innovative technologies are applied in the material joining
to produce a lot of new joining methods and technologies. The “Advanced Joining Technologies”
is a course to introduce the present advanced joining technologies over the world. It is mainly
involved in the new high efficient joining methods and technologies applied in the manufacturing
fields of automobile, shipbuilding, aerospace, nuclear power, etc. These technologies may have
been derived from the traditional joining technologies under the impetus of the innovative
technologies in material science and engineering, digitalization, sensor, information and
intelligent control. They include but are not limited to the high efficient multi-wire arc welding,
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the narrow gap welding, the ultra-narrow gap laser welding, the friction stir welding, the fusion
brazing, the arc stud welding, the transient liquid phase diffusion welding, the electromagnetic
pulse welding, etc. It focuses on the introduction of the principles, characteristics, research
hotspots, application status and development trends of these technologies, to give students a new
vision of present innovative development of the material joining technology in advanced
manufacturing. The course is a multidisciplinary comprehensive course, mainly introducing the
advanced joining technologies. The prerequisite courses for learning this course include the
fundamentals of material science, the principle of material processing, and the modular curriculum
of material joining science. It is suitable for the postgraduate students and doctoral candidate in
material science and engineering. It may help them to enrich the expertise in material joining
technology and to expand the vision in this field, as well as to guide them to grasp the scientific
research direction correctly.
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Chapter 1 Introduction 1 hr. lecture
Chapter 2 High efficient multi-wire arc welding 3 hrs. lecture
Chapter 3 Narrow gap welding 6 hrs. lecture + experiment
iGN Chapter 4 High-power gap laser welding 6 hrs. lecture + experiment
(English) Chapter 5 Friction stir welding 4hrs.  lecture
Syllabus Chapter 6 Fusion brazing 4 hrs. lecture + experiment
Chapter 7 Stud welding 2 hrs. lecture
Chapter 8 Diffusion joining 2 hrs. lecture
Chapter 9 Electromagnetic pulse welding 2 hrs.  lecture
Chapter 10 Advanced mechanical joining 2 hrs. lecture
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By learning of this course, the students may understand the latest development of material
joining technology in advanced manufacturing, grasp the principles, characteristics and
AR R ?e.se.arch hotspots, .application status and c}evelopment trend of current mainstream adyapcpd
(English) joining tgchnologws. Through exploration and study of th§se new advanced joining
Requirements technologies, the students would understand the promotion and influence of development of

related other interdisciplinary technology on material joining technology, enrich the knowledge
and expand the vision in this field. It is helpful for the students to master the scientific research
methods, and to enlighten them to grasp the correct research direction in the material joining
science field.
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MRl 2=/ b &5 B B RUR 3 738 B LN, BUBR ok e i, 2015.11
TRUEE . BREAE, REMRERERIR, MG RIE T K2 ki, 2013.8

M=F L VOGRS, RRURETE, MU H AR AL, 2012.3

RS RIEEE S, IR R, BIERME R SR AR AL, 2010.8
John Norrish 3, SEFERE, Jedb BB 5HA, YU Tk H R, 2010.7
SRR IR I, RERPSCHEERE VR, M RTE ko2 AL, 2008.6

gk S AR, IRFEAR IR SR, AU Tk H A, 2009.10

Seiji Katayama, Handbook of laser welding technologies, Woodhead Publishing Ltd., 2013
Flemming Ove Olsen, Hybrid laser-arc welding, Woodhead Publishing Ltd., 2009

10) Nasir Ahmed, New development in advanced welding, Woodhead Publishing Ltd., 2005
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Chen Yuchuang, Li Shaonong, et al., Modern high-efficient welding methods and their
applications, Mechanical Industry Press, 2015.11 (In Chinese)

Zhang Hongtao, Chen Yuhua, Special welding technology, HIT press, 2013.8 (In Chinese)
Lin Shanbao, Fan Chenlei, et al., High-efficient welding methods, Mechanical Industry Press,
2012.3 (In Chinese)

Shanghai Welding Society, Welding advanced technology, Shanghai Sci.& Tech. Literature
Press, 2010.8 (In Chinese)

John Norrish, translated by Shi Qinyu et al., Advanced welding methods and technologies,
Mechanical Industry Press, 2010.7 (In Chinese)

Zhang Keke, Xu Yimin, Special advanced joining methods, HIT Press, 2008.6 (In Chinese)
Zhang Yi, et al., Stud welding technology and its applications, Mechanical Industry Press,
2009.10 (In Chinese)

Seiji Katayama, Handbook of laser welding technologies, Woodhead Publishing Ltd., 2013
Flemming Ove Olsen, Hybrid laser-arc welding, Woodhead Publishing Ltd., 2009

10) Nasir Ahmed, New development in advanced welding, Woodhead Publishing Ltd.2005
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