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O CLABSFICATION SOCETY CERTFICATION COMPANY

AT BRIk & DA UE WE B

QUALITY MANAGEMENT SYSTEM CERTIFICATE

CHINA CLASSIFICATION SOCIETY
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T J iAW iE B i B
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u'.l Tart L leate %o WHETEHES 01 Tlear R
B W) AE IR ALE M F G R ki O L R, Fotct Mg PR UvS
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wried vty itk dhe abifiny sl comdBions io produce the prodects s described in the cenificme
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WUHAN TIANGAO WELDING CO., LTD. ST/ Product Approved S L Y W
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DEVELOPMENT ZONE, WUHAN CITY, HUBE! PROVINCE, 420658, PR.CHINA) WIRE FOR SUBMERGED ARC AUTOMATIC WELDING GmEE 10 BE PLACED Ol Twis IKSEMEE REPHOUED WELDING COMGUMABLES® LT M THE
; SUEMEAGED ARD WELDNNG SECTION
L 00 W T 2B GIBIT 19001-200K / 1SO 9001:2008 e il Baceis
has been found 1o conform to standard GR/T 19901-2008 / 150 9001:2008, Fe i EUPEADON  CRQAEE  GAS  COMTOM
AEE 1500 PRI RS R A0 YA MIRRSE. M AN, IR Apprevel Staniied ' GLHTMRGHELEAT) /A8
R TN
This certificate is valid w the following scope for OMS; *DESIGN, MANUFACTURE AND
SERVICE OF CERAMIC WELDING BACKUP, CERAMIC WELDING STUD RING,
WELDING WIRE AND WELDING FLUX*,
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RE200 iy e Pt 16T Flle number | B787H N 2012 TAWODD01GE

e 33 12834 7000 TYPE APPROVAL CERTIFICATE

v iy PURTAL |
R Welding Censumables Annual
TYPE APPROVAL CERTIFICATE This is to certify: Re- Apprﬂval Certificate

‘in = 3

with trade mame [ el o -Eiuid 5
TGM-51(x3)/TGF-55E({frant flux )/ TGF-B( backing flux) Wuhan Tiangso ‘Welling Co. Ll

Tyt 24V Bgate /il 1

Wuhan Tisngao Welding Co., Litd
WLHAN = CHINA Manufacturer

I i it Wuhan Tiangao Welding Co., Ltd.
Wire | Flux Combination for Submarged Arc Walding Wuhan, China

The prgerrianhoned weltding comamarbies ueplerd e mepayg named shosr S b acprreed b i irthet e s
T ety 3019w e graiveg e

is fownd to comply with Grating

DY GL rules for classification — Ships

TGM-SUTGFEIT0Y
I o QL 0N nd AEE-SITErTT
¥ om THM-5 1 TRF-STGE-0

Daslgnation TEM-E153TGF-EE+TGF2

Grade IV

Dascription Godd Were vl Flun TEI-95E & TGF-E « Coper beching

Blimmeter ¢ il Hyreet, il Bdeem with this approval

Valtding giirties - Do G

Walding possss | P bt waskd PR owi [T

n....:f T ACSDC(+] Appiiartine ot Ban-run BeSomac s TR TRI-L [T
Approved diameter 4.Bmm-54mm s Hamitudl e pilates of Iesm mpsibn s mbganaas
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TGF-55E TGF-B
B &aird
I. GB/T 5293-1999 F5A2-H10Mn2 II. AWS A5.17-97 F7A2-EH14
M. EN760-SAZB 1 IV, I1SO 14174-S A ZB 1

B = 5ikeE
e TGM-51 : H[1E22 B &R:904.8%2. ¢®6.4

o TGF-55E : {EMIRGIER EuRE : 10-60H
e TGF-B : HELIREERER EFE : 16-80H

B A
FATALEERIERE  IBEMTEN , BRIFNSEENNRSIY. BALTEHRT  KEEFNTEKEER , EEE
FIRATEMER. IREEERRA , BIEATMCPRIRIZE.

- B
BT FEDEMRKEGFCBAEMmENEARETE , AISLI40mmLlA N NIREYEREIR,
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RIS

e TGM-51 : 150KG/%& 900KG/1E&

e TGF-55E : 20KG/# 960KG/IE&
e TGF-B : 20KG/# 960KG/FEE

B X EERHEE (TGF-55E)

T -
[ —

CaO+MgO Fe,03+MnO Si02+TiO2 Al,Os+CaF; P
31 24 23 14 0.010 0.021
B 55 EER 5 BAYE (TGF-B)
Ca0+MgO0 | ALOs+MnO | Si0,+TiO, |  CaF, p
34 5 31 6 0.012 0.028
B R E B BAE (TGM-51)
C Si Mn P S
0.08 0.073 1.81 0.016 0.008
B EBFER D HEE
C Si Mn P S Mo Ni Cr
0.12 0.27 1.37 0.019 0.011 0.12 0.029 0.025

JER L e T ()

-20C
449 557 26 100
B AT
CCS ABS DNV.GL LR BV
3Y 3Y Y 3Y 3Y

SauEImE s | @)
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HEIULR 22 K THI ) X2 ff B
TGM-51 TGF-52E TGF-IW5030 TG-B1

I. GB/T5293-1999 F5A2-H10Mn2 II. AWS A5.17-97 F7TA2-EH14
M., EN760-SAFB 1 IV, ISO14174-SAFB 1
VI, GB/T3715-2013 VI, GB/T19743-2005

B ~RikE

e TGM-51 : BIMIE% H &:94.8 e TGF-52E : &ML I8% EikiE : 10-60H
e TGF-IW5030 : €&t A E : 80-160H o TG-Bl : [g[Hfg K E :600mm/%
B =R

RS EIL R, AEEROREBEASSEY , KRB Z2EBEIENEAE, 1B4EEIEN , N3 EEER
Eo. AJSCHI25mmIARINR—IREE., IBEEEERK , BN [ERATMCPiNRIERE. EXIEBRIZEE300-350°C
Wit =1 - 2/)\BF,
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SxRiRImEEE | @)

B R
FATRafR. TR NINGVEREmIER,
B SR
e TGM-51 : 25KG/%& 1M /454 e TGF-52E : 20KG/¥ 960KG/iE#
e TGF-IW5030 : 2KG/8 10KG/## e TG-B1:18m/& 100%8/4E42
B EEERSEEE (TGF-52E)
CaO+MgO Al,03+MnO SiO2+TiO; CaF; S P
36 | 20 | 21 0.021 0.034
B S AREERSHEEE (TGF-IW5030)
C | Fe | Mn S p
0.003 95 3.596 0.2 0.004 0.001
B EE B SHEE (TGM-51)
C Si Mn P S
0.08 0.072 1.89 0.016 0.009
> B =F o BB E
C Si Mn P S
0.07 0.2 1.7 0.016 0.02
JLfHI R S Ee v B E Db T (D
(%) 20°C
26 100
B RN
ABS | DNV.GL LR
3Y | Y 3Y
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| EBUERIE =M

GL-H10Mn2A GL-SJ101T

B FainE

I. GB/T5293-1999 F5A2-H10Mn2 II. AWS A5.17-97 F7TA2-EH14
M. EN760-SAFB 1 IV, ISO14174-SAFB 1

B =R
e GL-H1IOMn2A : BI822 BH & :®5.0 o GL-SJ101T : FHRGIER R E : 10-60H

B =R

W2z HEH B RE , osLI26mmUA N INIRATFIROIEE . 1B ESRERELY , IBEREEN., I1EXEEE
BIZE1E300-350°CHtF1- 276+,

B =R
FHTFRERE. R MINSEINEREIEIR.
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RIS
e GL-H10Mn2A : 25KG/%& 1ME/4EE e GL-SJ101T : 20KG/f 960KG/I &

B 55 EER s BAE

CaO+MgO SiO2+TiO; Al,O3+MnO CaF; S P
34 21 20 22 0.018 0.031

C Si Mn P S
0.08 0.065 1.89 0.014 0.007

0.11 0.24 1:59 0.019 0.011 0.11 0.01 0.025

Jebs b i i L7 o JEAHIR WG v B L ey ()
(MPa) (MPa) (%) -207C
469 573 25 120

B AR IAE

CCS DNV.GL
3YT HIYT

» 10
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NEILLVESEZYE S

TGF-SJ501/TGM-30

B FamE
I. GB/T5293-1999 F5A2-HO8MnA
II. AWS A5.17-97 F/A2-EM12

M. EN760-SAAB 1
IV, ISO14174-SA AB 1

B mER

B e

o ;HMHIRE IR

o lHE (BIW) : 1.5

o FK/E : 16-80E

o |24 H1IR : ©1.6-95.0

ISR ZZ, Weze ez | 1RERTEN , AT ERNERER | BEEEIX

300-350°CHEF1-2/\B7,

B RN

- EEESE

1.5m/min, [1EXI{EBBIHE

I, TEEHMIN O, MBIREEHN o I2XI/IB%.  25KG/B, 1Md/4E5E
. IR 22 F F py 9 BB E
C Si Mn P S
0.09 0.15 1.12 0.01 0.012
- BEEETAAY:klE
MgO+CaO SiO,+TiO, Al,O;+MnO CaF, P S
18 25 40 15 0.039 0.025
BB NF e i E
UL A 22 Jett Al it i PLPLH R | B v s O pp IR D ()
(MPa) (MPa) (%) 20 C
HO8MnA 525 613 27 60
B a2 A E
UG A5 24 C S Mn | p S
HOSMnA 0.08 0.56 1.59 0.037 0.031

» 11




SEEE R | Q)

TGF-988/TGM-EM13K

B FEE B iR

I. GB/T5293-1999 F5A0-HO8MnSiA o SE ML IE |

I, AWSA5.1/M-97 F48A0-EM13K o IR E (BIIW) :1.0
M. EN760-SAZS1 e K/ E : 16-80H

IV, ISO14174-SAZS 1 o 222512 : ©1.6-P5.0
- W

AFEREIEIRE , 1IBEEEX2.5m/min, 1EFRIESFNL ( f2Pl.6mm )
SIRERIR., BFERBIEE300-350°CHtF1-2/\87,

B
I,

7= G B 25K
TSI IO, RS ETN o |1EX/IE2% - 25KG/E, 1M/iEE

B B T ER S B AE

C Si Mn P S
0.1 1.2 0.35 0.011 0.013

MgO+CaO SiO+TiO2 Al,O3+MnO Zr0O; S P
16 36 18 20 0.023 0.045

MR ERIFERHEEE

IT_EFI’I:E“EI-_Q_Q. )r:' H&gﬁ)ﬁ
(MPa)
HO8MnSIA 480

B B E A A E

L g 465 22 C Si Mn P g
HO8MnSiA 0.07 0.4 1.6 0.031 0.022

» 12



G). | FRSBREIMEE

TGF-SJ1019/TGM-H50Q (WQ-1)

B FaimE B =&ies

I. GB/T12470-2003 F48A4-HO8MnZ2E o FIBURGIEN o fHE (BIIW) : 2
II. EN760-SAFB 1 o F%/E : 10-60H

M. 1ISO14174-SAFB 1 o I2E22H1R : ®4.0. 5.0

B R

e
}
il

AJRTFIE, AR, BzzRkN22)8 |, ERTHRNQ370giNikiIERE , Al RERIFNER P EHE | 1FS
RIENYT N2 E. BHEARFRE300-350°CHF1-2/767,

- WV B 20
I. HF2HMN O, EZ%H o 2%l : 25KG/& 1ME/4E4
. XEBFX o |2%2 : 25KG/8) 1Mf/iE4:

B EE LB BREE

0.08 0.027 1.84 0.008 0.006 0.36

B 55 EERBmEE
MgO+CaO SiO+Ti02 Al;03+MnO | CaF; > P
32 18 24 22 0.021 0.033

B sueEhF ey

VLHcHR 2z | JEAksREE | PrdzsmfE | i | REov BEgkOepERik | EEE E
(MPa) (MPa) (%) o () -40C (ml/100g)
H50Q 489 596 26 90 4.3

B EES B S BEE

VLHC I 22 C Si Mn P S Ni
H50Q 0.09 0.21 1.78 0.019 0.012 0.31
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TGF-SJ101q/TGM-H60Q ( WS03 )

B ek

I. GB/T12470-2003 F55A4-HO8Mn2NiMoA

II. EN/760-SAFBL
I, ISO 14174-S A FB1

B ~REE

ARTFEE. A8

. BN ZI]

1& A

FREEREIEETE | @)

B —&ineE

o ARMEIRGIEN e WE (BIW) 2.0

e X/ E : 10-60H

o 1B HIR : 4.0, ©5.0

THRMQ420q5NIRAYIRERE , FI3KE

RIENYT HE22E. IEFERBFE300-350°CHF1-2/707,

- Wi

I, 2N O. E%FN
V. N5

. JX.EBFN

B s SRS s R

B S

o |25 : 25KG/E 1m/4E42
o 1272 : 25KG/&, 1M/4E&

C Si Mn P S Mo Ni
0.08 0.035 1.95 0.008 0.007 0.28 0.35
- REhIEE ANkl
MgO+CaO SiO2+TiO; Al,O3+MnO CaF: 5 P
32 18 24 22 0.021 0.033
EMR | BV AsOpERk | PEREA S E
(%) If (J) -40°C (ml/100g)
27 100 4.5
o HEYE
Si Mn P S Mo Ni
0.25 1.79 0.019 0.011 0.25 0.31

RFEiRP LI  BEERES

» 14



G). | FRSBREIMEE

TGF-SJ1059/TGM-H65Q (WQ-5)

- WY
o FIEERESIER
o FiF/E : 10-60H

I. GB/T12470-2003 F62A4-HO8Mn2Ni1MoA
II. EN 760-S AFB1

o IfiE (BIIW) :2.8

IO. I1SO14174-S AFB1 o |222H1R : ©4.0. P5.0
B REA
o HFYIR. BIR , EATFHRSENQS500qENIRAIER: , IR BRTFRVKE/PEFIYE |, IBEEERIKET
BEESE., BFEBRIEE300-350°CHF1-2/M07,
B =R - REESIE
I. F2Z2HEm3IN O. BFITRESEN o 1EXI/NE22 - 25KG/A 1MIM/4EH:
B EIR L B S B (Y
C Si Mn P S Mo NI
0.08 0.039 1.86 0.009 0.008 0.35 0.98
B 55 EE RS AE
MgO+CaO Si0,+TiO, Al,O;+MnO CaF, S P
38 16 18 25 0.017/ 0.026
B S EHFMAEHEE
UUlcE 2z | FEfksRPE | PrdvshfE | R | BZ L v R Ok A=
(MPa) (MPa) (%) I (J) -40°C (ml/100g)
H65Q 593 684 24 150 4.2
B SEEBEHFERS HEE
JLPC KR 22 C Si Mn P S Mo Ni
H65Q 0.09 0.18 1.82 0.012 0.008 0.32 0.91
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TGF-SJ105q/TGM-H60QS (WQ-6 )

I. GB/T12470-2003 F62A4-HO8Mn2Ni1MoA

II. EN760-SAFB 1

I

B =R

ARTFEE. i

1ISO 14174-SAFB 1

FREEREIEETE | @)

% B RS IR

A E : 10-60H
o IEXZZHIR : ©4.0.

HEEE. BEFERARFEME300-350°CHEF1-2/0\f,

o T

®5.0

 ERTHRERNQS00qEMIRAVIERE , AIKSRIFIERITHIME | 12

B =55 B Mg
I. BFF2HEEREIN O. §FXTESREIN o 12XI/IB22 - 25KG/B 1Mi/3E+
B EIE 2T ER S HEE
C Si Mn P S Mo Ni
0.09 0.041 1.91 0.009 0.008 0.32 0.91
B EHEEm o maE
MgO+CaO SiO»+TiO, Al,O;+MnO CaF, S P
38 16 18 25 0.017/ 0.026
B B EhFaEsEE
VUlcE 2z | e AR yEE pryuomps | e | KE b v AE o R il Rl
(MPa) (MPa) (%) I () -40°C (ml/100g)
H60QS 635 725 22 120 4.1
B BRI SF A  HAE
VLA 22 C Si Mn P S Mo Ni
H60QS 0.09 0.21 1.79 0.013 0.009 0.28 0.85

e

-

(BIIW) : 2.8

1B BARAYY
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() | EIE AR

TGF-SJ101/TGM-50

B ek B =i

I. GB/T5293-1999 F5A2-H10Mn2 o EIFE R IE R

II. AWS A5.17-97 F7TA2-EH14 o IR E (BIIW) : 1.8

M. EN760-SAFB 1 e K/ E : 10-60H

IV. ISO14174-SAFB 1 o2 HIRL : 4.0, P5.0
B =R

AJRTFIE. BIR. Bzz, WzkZ22)18 , e ATEERIERE. EeTFERNEIE , TBETF30mmLIR
INIRAINERIEIR R, IEF{ERBIFRE300-350°CHt+1-2/M\07,

B 20K
S Gy A I N Y 22 == o |25 : 25KG/& 1.5Mi/4E42
V. EZ%HAX o |222 : 25KG/E 1IH/{E&

B AT
e CCS/ABS/DNV-GL/LR/BV

Al,O3+MnO CaF, S P
25 20 0.021 0.036

LR AR 22 Jeti ke i 5 PP om E W | B b v A S O e sh ()
(MPa) (MPa) (%) 207C
H10Mn2 449 557 26 100

Mn P S
1.55 0.02 0.016
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iEamE R | @)

TGF-SJ301/TGM-20

B ek B =i

I. GB/T5293-1999 F4AA0-HO8A o FE4EH et E

II. AWS A5.17-97 F6A0-ELS8 o IR E (BIIW) :1.2

M. EN760-S ACS 1 e K/ E : 10-60H

IV, ISO14174-SACS 1 o IBXZZEHRR : 4.0, P5.0
B =R

ATFIR. BIR, B2 Wekz2)18 BRI ZERIIRY. IEFIERRFE300-350°CHF1- 2/,

RS
o |25 : 25KG/® 1.5M/3E&
o 272 : 25KG/& 1M/4E#

C Si Mn P S
0.08 0.015 0.41 0.013 0.014

MgO+CaO SiIO #+Ti02 Al;O3+MnO CaF: S P
29 25 16 16 0.037 0.041

P ok i R | F v AR E O b K I ()
(MPa) | (%) | 0C
465 28 60
=l
Si Mn P S
0.3 0.45 0.031 0.026
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() | EIE AR

TGF-5J690

. TEinE

I. GB/T12470-2003 F69P6-HO8Mn2Ni2MoA
II. AWS A5.23-97
F11P6-EM3-M3 F11A8-EM3-M3

B R
ATF760Mpaiz B BINHIEBRZ NN 2 ZEZEIR

- W

o HMHEIREIRH

o THEE (BIIW) : 3.0
e BiX/E : 10-60H

, \EBUsMHRFNFAL50°C, T 3K]

ZEBFRENYT HE22E. IEFERARFEE350-400°CHF1-2/M0],

- WD

RIFEiR P LT  FEIF

e FHFF620. F6OONIRRAYIEHE 0.96ML/{ 55
B 55 EER s BAYE
MgO+CaO | SiO#TiO» | ALOs+MnO CaF; S p
39 15 17 25 0.015 0.025

B EE
UL Pt A5 22 Pbv Bs O | 9 iE s =
Ky (J) -40°C/-60°C | (ml/100g)
HO8Mn2Ni2MoA 720 826 20 150/120 3.9
BEEBICF D A
VLA AT 22 C S Mn Mo Ni
HO8Mn2Ni2MoA 0.08 0.25 1.52 0.6 2.1
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