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Development of Metal Materials
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Development of Metal Materials
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Explosive welding of clad materials
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Explosive welding of clad materials
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Explosive welding of clad materials

Titanium and Titanium Alloy Clad Metal E“ =

s 2 o Standard International
Composition| Material Specification (mm) China (GB) ndand
Ti/Fe TA1.TA2TA9,TAT0 1.5~12| 6 ~200(T) x| GB/T8547-2006 ASTMB898
| Q345R.Q245R.Q235 | <2000(W) x <8000(L) | NB/T47002.3-2009

Ti/Sus TA1,TA2, TA9, TAT0 [ 1.5~10 6 ~200(T) x| GB/T8547-2006 | ASTMB898
| SUS Grades <2000(W) x <8000(L) | NB/T47002.3-2009

Ti/Ni TA1, TA2, TA9, TA10 15-~10|6~50(T)x | GB/T8547-2006 ASTMB898

| N2, N4, N6

<2000(W) x <8000(L)

Stainless Steel and Carbon Steel Clad Metal

B

vr . . 5 Standard International

Composition| Material Specification (mm) China (GB) S
Sus/Fe OCr13AL, 405,0Cr13, [15~12 |6 ~200(T) x | CB/T8165-2008 | MA263

4108, <3000(W) x <11000(L)| NB/T47002.1-2009 | ASTMA264

| Q345R. Q245R,
Sus/Fe 304,321,316L.317L  [15~12| 6 ~200(T) x | GB/T8165-2008 | MA263
Austenitic ss | [Q345R. Q245R. Q235 |<3000(W) x <11000(L) | NB/T47002.1-2009 | ASTMA264
Sus/Fe $32205, S31803 15~12| 6 ~200(T) x | GB/T8165-2008 | MA263
puplexss || Q@345R. Q245R. Q235/<3000(W) x <11000(L)| NB/T47002.1-2009 | ASTMA264

NonFerrous and

Ferrous Alloy Clad Metal

B H™

T . g y Standard International
Composition | Material Specification (mm) China (GB) standard
Cu/Fe T. H. BG30-1-1, 15-~16]6~120(T)x | GB/13238-1991 ASTMB432
B10-1-1, <2000(W) X < 6000(L) | NB/T47002.4-2009
|Q345R, Q245R, Q235

Cu/Sus T, H, BG30-1-1, 15~16|6~120(T)x | GB/13238-1991 ASTMB432
B10-1-1, <2000(W) x < 6000(L) | NB/T47002.4-2009
|SUS Grades

Ni/Fe N2, N4, N6, 15~16|6~120(T)x | IB/14748-2002 ASTMA265
|Q345R.Q245R, Q235 |<2000(W) x < 8000(L) | NB/T47002.4-2009

Ni/5us N2, N4, N6, 15~12|6~120(T)x | IB/14748-2002 ASTMA265
|SUS Grades <2000(W) x < 8000(L) | NB/T47002.4-2009

Zr[Fe Zr702(R60702). 15~12|6~120(T)x | ASTM-B898 ASTMB898
IQ345R.Q245R. Q235 |<2000(W) x < 8000(L)

Zr/Sus Zr702(R60702), 15~12|6~120(T)x | ASTM-B898 ASTMB898
|SUS Grades <2000(W) x < 8000(L)
Advantages of

3 Layers Clad Metal Ebg

i . F z Standard International
Composition | Material Specification (mm) China (GB) Standard
Sus/Fe/Sus |0CT13AL 316L 0CrIBNIT0T |15 - 12 GB/T8165-2008 MA263

IQ345R. Q245R. Q235 |6 ~200 ASTMA264
[0Cr18Ni9. 1Cr18NigTi, 316L || 6 ~ 1.5 ~ 12
<3500(W) x < 3500(L)
Ti/Fe/Sus |TA1.TA2.TA9.TATO 15-~12 CB/T8547-2006  |ASTMB898
|Q345R, Q245R. Q235 | 6~200
|0Cr18Ni9, 1Cr18Ni9Ti, 316L || 6 ~ 1.5 ~ 12
<3500(W) x < 3500(L)
Cu/Fe/sus |T-H.BF30-1-1.810-1-1 15-12 GB13238-1991 ASTMB432
|Q345R, Q245R. Q235 | 6~200
|0Cr18Ni9, 1Cr18NigTi, 316L || 6 ~ 1.5 ~ 12

<3500(W) x £ 3500(L)

w1 1ERD
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Explosive welding of clad materials
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Explosive welding of clad materials
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Explosive welding of clad materials
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Advantages of Metal Clad Materials

*Fighting corrosion and wear
E TR ER

*A thin corrosion barrier can be cladded on some pieces to solve galvanic or corrosion
issues

A UAERESH LEEME MM EE R EThERE, LU R BEEE M 0]
Welded structures are water tight solutions (no crevice corrosion)

SRR IIKEBRA R (TEKRIEH)

*Reducing total costs

SRS, TRAARHERE
*Faster and cheaper than machining, riveting, bolting
‘REHREEERE

« Eliminates galvanic corrosion protection requirements

B MBS, KB —ERARERENIEEEX
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Advantages of Metal Clad Materials

®*Reducing weight
B

®*Enable lightweight materials

KRR RL

(1]

*\Welding connections
-BEERERE

*Bi-metal from explosion cladding are better conductors than bolts or mechanical
contacts

-BIFIRIZRINE B 2 LL R i s i = B B K

*Use of Bi-metal Transition Joints allows structural welds between traditionally non-

W BB SKNER AT R FE B Sk Z B TS IR -

sweldable materials: Steel to Al, Ti to Al, Steel to Ti, Cu to Al etc.
'E.I-E*j*sl': ﬁxj—%%\ %t—%%g\ ﬁXI—%%t\ %ﬁﬁ%%o
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Industrial classification of clad materials in international standards

*Process developed, commercialized and standardized in the 1960’ s

20260 FERH L. B AMRENXNTIZ

*Process classified in EN 14610, EN ISO 4063 and American Welding Society (AWS)
« T2 53 27EEN 14610, EN ISO 4063F1EEIFEFS (AWS)

3185 ; SOLID-STATE WELDING (SSW)
EIFI'CI'SIH"E Wl?'-ldlﬁg l:.'i"'1.:| coexirusion welding................. CEW
shock welding in which the workpieces are walded when cold welding.........ccocevcn.. CW

impacied together by the detonation of an explosive
charge

Master Chart of Welding and Joining Processes

ultrasonic welding................... USW

EN 14610:2004 (E/FID)

3164 3164 3.1.64

shock welding soudage par choc Schockschweien

welding vith pressure which the workpieces are soudage avec pression dans lequel les pigces sont T wobel  die durch
welded by the applica! of a striking force. The heat soudées par I'application d'un effort violent, la chaleur Kraft werden.
genarated by the suffen collision contributes to the produite par la collision brutale permettant de réaliser la Die  bei dem  plotzlichen  Zusammenprallen
welding soudure entstehende Warme tragt zum Schweilten bei

3165 3165 3185

explosive welding (441) soudage par explosion (441) SprengschweiBen (441)

shock welding in which the workpieces are welded when  soudage par choc dans lequel les pigces sont soudées il wobei die il
impacted together by the detonation of an explosive lorsqu'elles sont plaguées I'une contre lautre par la  werden, indem sie durch die Detonation einer
charge détanation d'une charge explosive Sprengladung aneinandergeschleudert werden

see Figure 11 wvoir Figure 11 Siehe Bild 11

Key Légende Legende
1 Warkpieces 4 Explosive charge 1 Pigces 4 Charge explosive 1 Werkstick 4 Sprengladung und
Speichermedium
2 Weld and buffer 5  Flyer plate 2 Soudure 5 Tols volante 2 il 5
3 Detonation front &  Parentplate 3 Frontdela 6 Tole de base 3 Detonations- 6 Grundblech
détenation druckwelle
a)  Explosive welding for cladding a) Soudage par explosion utilisé pour a) Sprengschweiien zum Beschichten

Ie placage
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Testing of bonding strength

*ASME code and EU codes require shear tests
 ASMERSE AN BR BA ASE B KR #1785 Vit 5

*Bond quality and forming capacity

- MhZERE M B EE

*Design with direct attachments to the clad

-BREERINESHLIT
*According to ASTM B898, the minimum permissible shear strength shall be 20, 000psi (137.9MPa

)
*ASTM B89S8#RHEZ REIRE R ff A T 137. 9MPa (20, 000psi)
u= E '1 st Spacimen Finish Cut on Carbon Steel Side
¥ V/ :1 i—n y ="2Wax
I A W-=I'|/B1/2’:|a
1+ 1 =
A ¥ r . 9ﬂ> i
Alloy (==
\ 3" Removed W) a
o] st ek
=T N wali
v 2 N
/1111171 XI 777, /////;/

Shear Blocks

Shear Blocks shall be Bolted Firmly Together against
Filler Fiece which Provide Space 0.005" wider than t
of Specimen
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Testing of bonding strength

*Comparison of tensile vs. shear strength
-hIHRE SR ER R,
Stainless Steel and Ni Alloy Clad on SA516-70 Steel

Tensile Strength > Shear Strength
- IHIEXY LRV R - IR I EIRIZ E i R bR B> B8 E

Clad Tensile Strength vs. Shear Strength
Slainless Steel and Ni Alloy Clad on SA516-70 Steel

100,000
20,000
B # Clad
E"‘"HE il Tensile
?:r. Strengt
£ 70,000 e
o —_— = Shear
o Strengt
g 60,000 h
ET
F—
A0,000
40,000

40000 BOO0OD D000 FO000  BO000 90000 100,000

Shear Strength [psil
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The Applications of Clad Plate
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The Applications of Clad Plate
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Company Introduction
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@ BJII-12B 8574

@) Q150/50tiFRAZEH

@ QCI1Y-30-320057 4% 4/

@ XBJ-9%EiAML . XBJ-128kiAH
® XBJ-12%%i841

@ WSI1K-120% 3000274/
@ SWBJ-SD4030%& R4

(3 SWBJ-SD2025%:4R 4/

(@) SWBJ-SD6050%:4R 4/

(5) SWBJ-SD4030A 5 4M &R A
(© SWBJ-SD1620%:4R 4/

SEE
olele

A
o
il
12
F
=
12
&

http://www. Inxhy. cn



=i he s

Manufacturing Advantages

@ ZD5 (Wg—1600‘\ CZ22-9X8. ZT250
B e E O

@ FEEkE e 4

® 6mx 6mx 25miR{=E @]

@ W2M1-315CE R & Sk B 3hiEHL ®

©® B

© 6m>x 6mx 25mik AP

olele

@ (@ 0Q05240B 4m SLFCELR
@) €Q5225/3 2.5m ILRER

B (3 PHD5050/2F #1374k R
@) cwe1000 8m EpzZEfR
®) 730810-2542 54k K

ele|e

et i

==

A
o
il
12
F
=
12
&

http://www. Inxhy. cn



whShes

Manufacturing Advantages
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