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Review of previous course

BRaEnE
Efficient Arc
Welding metrorls

Arc welding methods we have learned.
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Review of previous course Efficient Arc
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Arc welding methods we have learned.
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Review of previous course

Arc welding methods we have learned. 6
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Review of previous course

Arc welding methods we have learned. 6
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i oy i A s
Other arc welding methods Efficient Arc
Welding metiodls

® Notlisted in the text book, but we did know.

Shielded metal arc welding (SMAW)
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Other arc welding methods Emﬁﬁ

Welding metrorls
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Improved arc welding techniques

Laser arc hybrid welding

Tandem GMAW
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The purpose of these advanced techniques :miz
Welding metrorls

® To increase the welding efficiency 6
= Higher welding speed or OQ
= Higher deposition rate or @

m Narrower groove size (fewer filler met@

® To improve the weld quality \'%
m Better mechanical propert196®

m Smaller weld distortion

> " =
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: BHRERE
About this course Efficitmt A
Welding metrorls
Knowledge extension of previous course, i.e. zgzking basics
S

®
® Mainly focused on improved arc welding met
®
o

Or the welding methods not introduced ipo@at course
Covering principle, features and app i&ons of these methods.

-------- S

® Teaching materials can be d&oaded from ?
O

&%

®
\

<<O
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: HRERn
Contents of this course t-ﬁwmt AE
Welding metrorls
® Non - consumable arc welding techniques inclugﬁk

m A-TIG welding, hot-wire TIG welding, TOPTIG ing, VPPA
welding, twin-electrode welding, MIAB wel

® Variant of GMAW 0%

m CMT, STT, tandem GMAW, double ;@louhle arc welding, MIG
brazing, stripe electrode GMAW, /...

® Narrow gap welding @
® Hybrid welding: U-TIG v@lg, PAW-MIG welding, ......

® EGW and ESW
Q

o .. QO&\?\
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: BRREnE
Assignment Efficient Arc
Welding metrorls

® Divided into ten groups, each group consists of s&ents.

® Each group needs to submit a paper before e)@l nation.
m Deadline: submit at the eximination roo @

® The subject of the paper is a specific effi}ent arc welding
technique, covering 2-3 applicatio&

® The information should be froggernet or periodicals.

O
2

A
\
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BRaEnE
Score Efficient Arc

® Examination: open \A

® Final score=exam + assignment + experimen@o k
%,

\%

S
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Advanced welding methods gmﬁﬁ

Welding metiordls

® Other welding courses that were learned in oth %rses
m High energy density welding methods includi W and EBW

%
m Explosion welding 0%
S

m Friction stir welding
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Laser welding of titanium alloy

TRUMPF
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Friction Stir Welding
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Magnetarc Welding (MIAB)
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Coordinated robot arc welding
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Explosive welding
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¢
Under water welding
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演示者
演示文稿备注
水下焊接有干法、湿法和局部干法三种。
干法焊接
这是采用大型气室罩住焊件、焊工在气室内施焊的方法，由于是在干燥气相中焊接，其安全性较好。在深度超过空气的潜入范围时，由于增加了空气环境中局部氧气的压力，容易产生火星。因此应在气室内使用惰性或半惰性气体。干法焊接时，焊工应穿戴特制防火、耐高温的防护服。
与湿法和局部干法焊接相比，干法焊接安全性最好，但使用局限性很大，应用不普遍。
局部干法焊接
局部干法是焊工在水中施焊，人为地将焊接区周围的水排开的水下焊接方法，其安全措施与湿法相似。
由于局部干法还处于研究之中，因此使用尚不普遍。
湿法焊接
湿法焊接是焊工在水下直接施焊，而不是人为地将焊接区周围的水排开的水下焊接方法[1]。



¢
Friction welding
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演示者
演示文稿备注
惯性摩擦焊（Inertia Friction Welding, IFW）是摩擦焊工艺中较典型的一种，卡特彼勒公司在20世纪60年代初发明了惯性摩擦焊，目前世界上比较著名的惯性摩擦焊设备制造商为美国MTI公司。惯性摩擦焊通过在待焊材料之间摩擦，产生热量，在顶锻力的作用下材料发生塑性变形与流动，进而连接母材。惯性摩擦焊一般装有飞轮，飞轮可储存旋转的动能，用以提供工件摩擦时需要的能量。惯性摩擦焊在焊接前，将工件分别装入旋转端和滑移端，再将旋转端加速，当旋转端转速达到设定值时，主轴的驱动马达与旋转端分离。滑移端一般由液压伺服驱动，朝旋转端方向移动，工件接触后开始摩擦同时切断飞轮的驱动电机供电；当旋转端的转速下降到一定值时，开始对待焊工件进行顶锻，保持一定时间后，滑移端退出，焊接过程结束。在实际生产中，可通过更换飞轮或组合不同尺寸的飞轮来改变飞轮的转动惯量，从而改变焊接能量及焊接能力。


¢
Linear friction welding
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演示者
演示文稿备注
摩擦加热阶段焊件相对做线性往复摩擦运动的一种摩擦焊。


Self-retreating friction stir welding
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Thermite welding
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演示者
演示文稿备注
用化学反应热作为热源的焊接方法。焊接时，预先把待焊两工件的端头固定在铸型内，然后把铝粉和氧化铁粉混合物（称铝热剂）放在坩埚内加热，使之发生还原放热反应，成为液态金属（铁）和熔渣(主要为Al2O3)，注入铸型。液态金属流入接头空隙，形成焊缝金属，熔渣则浮在表面上。为了调整熔液温度和焊缝金属化学成分，常在铝热剂中加入适量的添加剂和合金。铝热焊具有设备简单、使用方便、不需要电源等特点，常用于钢轨、钢筋和其他大截面工件的焊接。


Flash butt welding
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演示者
演示文稿备注
闪光对焊的原理是利用对焊机使两端金属接触，通过低电压的强电流，待金属被加热到一定温度变软后，进行轴向加压顶锻，形成对焊接头。
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