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Introduction
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Baosteel seamless steel tubes & pipes for petrochemical refining

Baosteel

For the purpose of satisfying customers, we supply products
and services at a high quality level based on our advanced
equipment, technical knowledge, management, and high
credit. We have implemented an efficient quality assurance
system, permanently planned, maintained, controlled and
continuous.

Its personal are sincerely grateful for your concern and use
of our products, and you are welcome to put forward valuble
suggestion on our products and services.

If the type, size and special requirements of products are
not convered herein, please don’t hesitate to contact us,
and we will reply promptly.

Quality assurance system

u REEEAR

EWNXRAERLEHANREERER, FTE~HAY
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m X %R Standard

TEERE

Chinese National Standards

GB 8163 GB 3087

GB 5310 GB 9948

EXENM IREDSITE

American society of mechanical engineers
ASME SA-106

ASME SA-335M

ASME SA-333M
EEMEIRR IS IRE

American society of testing materials
ASTM A-106

ASTM A 335M

ASTM A 333M

ZEELMENT

American Standard of pipeline steel
API Specification 5L

B A

European standard

EN 10216-2

B Quality management system

Based on the adcanced quality management system,
main products of Baosteel obtained the certification of
the international authoritative institution. Our company
have passed IMS (I1SO 9001. ISO/TS 16949,
ISO 14001. ISO 18001 ) . 1ISO14001. Boiler and
petrochemical refining tube&pipe have passed the TUV
certification and PED certification.
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Process flowchart
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Main equipment

ENEMEERABLAEL MK AGEK. RHM
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Baosteel seamless steel tubes & pipes for petrochemical refining

All the facilities are based on the advanced technologies of
contemporary steel melting, cold and hot rolling processing,
hydraulic sensing, real-time detection, electronic control,
computer and information communications. They feature
large-scale, continuity and automation and keep the
most advanced technology in the world through constant
technical modification and innovation.

To insure the steady quality level, tubes & pipes for
petrochemical refining are all produced in the uniform
quality assurance system of Baosteel. From the raw
material to finished product, we inspect and control them
by the advanced non-destructive testing methods,such as
UT. ET. MTetc. Our products have the clean and steady
chemical components, and good exterior quality, dimension
precision and mechanical properties.

AN

i

MBI RIRER AR LA
Ultrasonic Flaw Detection & Eddy
Current Detection Units

SEHKEL SR &

Advanced On-line Supervision Equipments

R

Magnetic Particle Inspection

IKIEH

Water Press

EWELAE
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Main equipment Main products and applications

B SRR TE  Advanced Testing Fquipments

=/ Standard

WA N A
ASME ASTM icati
Steel Grade GB EN 10216-2 Applications
CHINA ARLSE (= )
uropean
( ) (U.S.A) -
EidE EHIRIEHL
Collapse Testing Machine Impact Testing Machine
SA-106B
akiz 1 g R A 106B
Make-and-b_reak Test SA-106C
Machine
A 106C P195GH .
4N 10. 20 WIXEE
SA-333-1 P235GH .
Carbon steel 20G Transfer pipe
A333-1 P265GH
SA-333-6
i e b ek ———— = A333-6
SRR IR AL SHEEWIEE .
Object Tensile Testing Metallographic Experiment - B,X42,X52
Machine Equipments
SA-333-3
Sl - A333-3 16Mo3 PE.
| b 12CrM 2
e g U N\ i e P11 10CrMo5-5 R
s “ e | : A EEW 15CrMo P12 13CrMo4-5 Furnace pipe
. = g F Alloy steel 1Cr5Mo P22 10CrMo9-10 Heat rechanger
7 12CriMoVG T/P5 X10CrMoVND9-1 pipe
rMo -
R [:: WLy
B REERBA £ SIS AR Tensie et Hachine 15CMoG P9 15NICUMONDS5-6-4
Single-sample Long-time Multi-samples Long-time
Creep Test Machine Creep Test Machine Po1

Baosteel seamless steel tubes & pipes for petrochemical refining
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Available size range

W BELIMER  Hor finished seamless steel tubes and pipe ( £HE )

$MZ 0.D.| (mm).

B2 Wall thickness, (mm)

B SELHER  Cold finished seamless steel tubes and pipe

EWELAE

DIN#RAE

8.5

9.0

9.5

10

1"

12

13

14

4Mz O.D.

&2 Wall thickness, (mm)

22.0

25.0

28.0

29.0

30.0

31.8

35.0

38.0

40.0

42.0

445

48.3

51.0

54.0

57.0

60.3

63.5

68.0

70.0

73.0

76.1

82.5

88.9

95.0

101.6

108.0

114.3

121.0

127.0

133.0

139.7

141.3

153.7

159.0

168.3

177.8

193.7

203.0

2191

2445

2731

298.5

325.0

339.7

351.0

355.6

377.0

406.4

426.0

457.0

Baosteel seamless steel tubes & pipes for petrochemical refining

(mm)

50| 55| 6.0 65| 70|75

10



EWELAE

[ Rtz
Tolerances on dimensions

Tolerances on out diameter£ (i (unit) mm Tolerances on wall thickness 2 {iz (unit) mm

AL B (5L) & LE ek (3) &
Hot finished seamless tube Cold finished seamless tube R Hot finished seamless tube Cold finished seamless tube
Standard Standard Iz B2 2% [ 4 3 Iz BE % [ 4 3
SR 3 NS RIFRE outside diameter  wall thickness EERITRE outside diameter ~wall thickness ERARE
pME RiFRE Mz tolerance tolerance
isEE clEmEEr ‘olErErEe outside diameter tolerance OD (mm) S (mm) OD (mm) S (mm)
<102 - +12.5%(min +0.40
GB 8163 Al £1%(min. £0.5) Al £1%(min. £0.3) i _ ) - <3 ,T15%
GB 8163 S/D<0.05 £15%(min £0.40) -10%(min+0.15)
GB 3087 Al +1%(min. +0.5) Al +1%(min. £04) GB 3087 >102 S/D>0.05~0.10 | +12.5%(min +0.40)
- >3 +12.5%, -10%
<54 +0.40 <254 +0.15 S/D>0.10 +12.5%, -10% ° °
s S<35 +0.75% > 25.4~40 +0.20 AR <4 +0.45 , 050
> 54~ = - < +0.
GB 5310 S>35 +1.0% >40~50 +0.25 B 5310 Normal thickness >4~20 +12.5%, -10%
>325 £1.0% > 50~60 £0.30 BheE T +10% _ o3 10%
Min thickness o, _100 -
~ ~ - 60 +0.5% D219 | +12.5%, -10%
5 050 14230 020 Smin<4.0 -0/+0.9 - Smin<3.0 -0/+0.6
<5 +0.5 ~ +0. -
Smin>4.0 -0/25%Smin - Smin>3.0 -0/20%Smin
GB 9948 >50 +1.0% 30~50 +0.30
° ~ GB 9948 <20 +15%, -10% - <3 +12.5%, -10%
- - >50 +0.75% >20 +12.5%, —10% — >3 +10%
<48.3 +0.40 <48.3 +0.40 ASME SA-106M ASTM A 106M
ASME SA-1 06M > 483""1143 1_079 > 483“'1143 i079 ASME SA—335M ASTM A335M - All + 125% - A" +1 O%
ASME SA-333M ASTM A 333M
ASTM A 106M > 114.3~219.1 +1.59, -0.79 >114.3~219.1 +1.59, -0.79
- <4.0 +0.60, -0.50 - <4.0 +0.60, -0.50
>219.1~457.2 +2.38, -0.79 >219.1~323.9 +2.38,-0.79
API 5L - >4.0~25 +15%, -12.5% - >4.0~25 +15%, -12.5%
<48.3 +0.40 <483 +0.40
- 225 +10%(min +3.7, -3.0) - 225 +10%(min +3.7, -3.0)
2:24'5 ,SO\A;;SZI?AM >48.3~114.3 +0.79 >48.3~114.3 +0.79 <2191 Al +12.5%(min=0.40)
ASME SA.333M >114.3~219.1 +1.59, -0.79 >114.3~219.1 +1.59, -0.79 S/D<0.025 +20%
ASTM A 333M >219.1~323.9 +2.38,-0.79 >219.1~323.9 +2.38,-0.79 Norﬁﬁ%ﬁ oss o S/D>0.025~0.05 +15%
> .
>323.9 +1.0% >323.9 +1.0% 5$/D>0.05~0.10 $12.5%
S/D>0.10 +10%
<60.3 +0.8,-0.4 <60.3 +0.8,-0.4 EN10216-2 - Al *10%
<219.1 All -0/+28%, (min-0/+0.80) (min. £0.20)
API 5L 260.3~168.3 +0.75% >60.3~168.3 +0.75% S/D<0.02 A50%
=U. = 0
>168.3~610 +0.75%(max. £3.20) >168.3~610 +0.75%(max. £3.20) BINEE N
" Vi hickibss oo S/D>0.02~0.04 -0/+35%
< . ~ N o,
EN10216-2 +1%(min. £0.50) Al +0.5% ( min. £0.30 ) S/D>0.04~0.09 0/+28%
>219.1 S/D>0.09 -0/+22%

Baosteel seamless steel tubes & pipes for petrochemical refining
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O ==uzms  Available steel grades (%)

EWELBE

Hit
Others
TR W
Standard Steel grade max.
GB 8163 10 0.07~0.13 | 0.17~0.37 | 0.35~0.65 | 0.030 0.030 <0.15
GB 3087 20 0.07~0.23 | 0.17~0.37 | 0.35~0.65 0.030 0.030 <0.25
20G 0.17~0.23 | 0.17~0.37 | 0.35~0.65 | 0.015 0.025
GB 5310 12CriMoVG 0.08~0.15 | 0.17~0.37 | 0.40~0.70 | 0.015 0.025 | 0.90~1.20 0.25~0.35 | 0.15~0.35
15CrMoG 0.12~0.18 | 0.17~0.37 | 0.40~0.70 | 0.015 0.025 | 0.80~1.10 0.40~0.55
10 0.22~0.30 | 0.17~0.37 | 0.70~1.00 | 0.030 0.030
20 0.12~0.20 | 0.17~0.37 | 0.40~0.80 | 0.030 0.030 0.25~0.35
GB 9948 15CrMo 0.12~0.18 | 0.17~0.37 | 0.40~0.80 | 0.030 0.030 | 0.80~1.10 0.40~0.55
12CrMo 0.08~0.15 <0.50 0.40~0.70 | 0.030 0.030 | 2.00~2.50 0.90~1.20
1Cr5Mo <0.15 <0.50 <0.60 0.030 0.030 | 4.00~6.00 0.45~0.60
ASME SA-106M SA-106B/A 106 <0.30 20.10 0.29~1.06 | 0.030 0.030
ASTM A 106M SA-106C/A 106 <0.35 >0.10 0.29~1.06 | 0.030 0.030
P11 0.05~0.15 | 0.50~1.00 | 0.30~0.60 | 0.025 0.025 | 1.00~1.50 0.44~0.65
P12 <0.15 <0.50 0.30~0.61 | 0.025 0.025 | 0.80~1.25 0.44~0.65
ASME SA-335M P22 <0.15 <0.50 0.30~0.60 | 0.025 0.025 | 1.90~2.60 0.87~1.13
ASTM A335M P5 <0.15 <0.50 0.30~0.60 | 0.025 0.025 | 4.00~6.00 0.45~0.60
P9 <0.15 0.25~1.00 | 0.30~0.60 | 0.025 0.025 | 8.00~10.00 0.90~1.10
P91 0.08~0.12 | 0.20~0.50 | 0.30~0.60 | 0.010 0.020 | 8.00~9.50 0.85~1.05 | 0.18~0.25 <0.40 <0.040 0.06~0.10 | 0.030~0.070 | Nb+Ta>8*C%-1.00
A 333-1 <0.30 0.40~1.06 | 0.025 0.025
ﬁg%ﬁ iﬁggfﬂ“” A333-3 <019 | 0.18~0.37 | 0.31~0.64 | 0025 | 0.025 3.18~3.82
A333-6 <0.30 20.10 0.29~1.06 | 0.025 0.025
B <0.28 <1.20 0.03 0.03 <0.08 Ti<0.04
APl 5L X42 <0.28 <1.30 0.03 0.03 <0.08 Ti<0.04
X52 <0.28 <1.40 0.03 0.03 <0.08 <0.04 Ti<0.04
P195GH <0.13 <0.35 <0.70 0.020 0.025 <0.30 <0.08 <0.02 <0.040 <0.30 <0.020 <0.010 Cr+Cu+Mo+Ni<0.70
P235GH <0.16 <0.35 <1.20 0.020 0.025 <0.30 <0.08 <0.02 <0.040 <0.30 <0.020 <0.010 Cr+Cu+Mo+Ni0.70
P265GH <0.20 <0.40 <1.40 0.020 0.025 <0.30 <0.08 <0.02 <0.040 <0.30 <0.020 <0.010 Cr+Cu+Mo+Ni<0.70
16Mo3 0.12~0.20 <0.35 0.40~0.90 | 0.020 0.025 <0.30 0.25~0.35 <0.30 <0.040 Cus0.30
EN10216-2 10CrMo5-5 <0.15 0.50~1.00 | 0.30~0.60 | 0.020 0.025 | 1.00~1.50 0.45~0.65 <0.30 <0.040 Cus0.30
13CrMo4-5 0.10~0.17 <0.35 0.40~0.70 | 0.020 0.025 | 0.70~1.15 0.40~0.60 <0.30 <0.040 Cus0.30
10CrMo9-10 0.08~0.14 <0.50 0.30~0.70 | 0.020 0.025 | 2.00~2.50 0.90~1.10 <0.30 <0.040 Cus0.30
X10CrMoVNb9-1 | 0.08~0.12 | 0.20~0.50 | 0.30~0.60 | 0.010 0.020 | 8.00~9.50 0.85~1.05 | 0.18~0.25 <0.40 <0.040 0.06~0.10 | 0.030~0.070 Cus0.30
15NiCuUMONDb5-6-4 <0.17 0.20~0.50 | 0.80~1.20 | 0.020 0.025 <0.30 0.25~0.50 1.00~1.30 | <0.05 | 0.05~0.045 Cu 0.50~0.85

Baosteel seamless steel tubes & pipes for petrochemical refining
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Standard

O ==& Mechanical properties

EWELBE

7Y
Tensile Strength
MPa

JERRSE FE
Yield Point

MPa
>

(LRSS
Elongation
Y%
>

WE
Hardness

GB 8163 10 335~475 205 195 195 24 - - - -
GB 3087 20 410~550 245 235 235 20 - - - -
20G 410~550 245 24 22 40 27 -
GB 5310 12CriMoVG 470-640 255 21 19 40 27 -
15CrMoG 440-640 295 21 19 40 27 -
10 335~475 205 195 185 25 35 - -
20 410~550 245 235 235 21 35 - -
GB 9948 12CrMo 410~560 205 195 185 21 35 - 156HB
15CrMo 440~640 235 225 215 21 35 - 170HB
1Cr5Mo 390~590 195 185 175 22 35 - 187HB
ASME SA-106M SA-106B A 106B 2415 240 22 12 - -
ASTM A 106M SA-106C A 106C 2485 275 20 12 - -
P11 2415 205 22 14 - -
P12 2415 220 22 14 - -
ASME SA-335M P22 2415 205 22 14 - -
ASTME P5 >415 205 22 14 - -
A 335M
P9 2415 205 22 14 - -
P91 2585 415 20 13 - 25HRC(250HB)
A 333-1 2380 205 28 20 18 - -
Aﬁg”fMiAéggfﬂM A333-3 2450 240 22 14 18 - -
A333-6 2415 240 22 12 18 - -
B 2415 245 - - - - -
API 5L X42 2415 290 - - - - -
X52 2460 360 - - - - -
P195GH 320-440 195 27 25 -
P235GH 360-500 235 225 215 25 23 -
P265GH 410-570 265 255 245 23 21 -
16Mo3 450-600 280 270 260 22 20 -
EN 10216-2 10CrMo5-5 410-560 275 275 265 22 20 -
13CrMo4-5 440-590 290 290 280 22 20 -
10CrMo9-10 480-630 280 280 270 22 20 -
X10CrMoVNb9-1 630-830 450 450 450 19 17 -
15NiCuMoNb5-6-4 610~780 440 440 440 19 17 -

Baosteel seamless steel tubes & pipes for petrochemical refining
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P9 comparison Baosteel with Importer

B SE=1EHI/KIE: S content controlling level
FWEEIMNTEEEEEY S content is equivalent

Process Capability of s_actual

Process Capability of s_actual

CEEI=HI/KF: Ccontent controlling level
FWS5ESMEY C content is equivalent

Process Capability of c_actual

ust
Process Data — ——— Within
L N — — Overall
Las?ﬂ 0.15000 AN Potential (Within) Capability|
SampleMean ~ 0.11545 A cp N
Sample N 4 L
StDev(Within) 000579 U 199
StDeviOverall) 00059 cpk 199
Ccepk 199
OVerall Capability
Pp .
PPL o+
PPU 193
Ppk 193
pm  *

0099 0108 0117 0126 0135 0144

Observed Performance | | Exp. Within Performance | | Exp. Overall Performance
L *

PPM < LSL * || PPM<LSI PPM < LSL *
PPM > USL 0.00 || PPM>USL 0.00 | | PPM>USL 0.00
PPM Total 0.00 || PPMTotal 0.00 | | PPMTotal 0.00

FMCEEFHEFIX0.115%

Average of Baosteel is 0.115%

Cr&E3g8Hl/K I . Crcontent controlling level
FINWS5ESMEY Cr content is equivalent

Process Capability of cr_actual

LsL UsL
Process Data Within
800000 — — Overall

Lasrf E‘ 10.00000 Potential (Within) Capability |
Sample Mean 870490 <
Sample N 40 cPL 190
StDev(Within) ~ 0.12367 CPU 349
StDev(Overall) 0.18707 Cpk 190

CCpk 270
OVerall Capability

Pp 178
PPL 126
PPU 231
Ppk 126
Cpm o+

81 84 87 9.0 93 96 99

Observed Performance | | Exp. Within Performance | | Exp. Overall Performance
PPM < LSL 000 || PPM<LSL 001 | | PPM<LSL 8226
PPM > USL 000 || PPM>USL 000 | | PPM>USL 000
PPM Total 000 || PPMTotal 001 | | PPMTotal 8226

usL usL
Process Data ——— Within Process Data —— Within
o — — Overall m — — Overall
e 002500 Potential (Within) Capabitt] e 002500 | Potential (Within) Capabity
SampleMean ~ 0.00208 EL’L N SampleMean ~ 0.00200 ESL N
Sample N 40 Sample N 17
StDevtwithin) 000081 CPU 949 StDeutWithin) 000067 CPU 1146
StDev(Overall) 0.00081 Eg‘;k Z':Z StDev(Overall) 000062 EE;( Hﬁ
OVerall Capability OVerall Capability
Pp . Pp .
PPL . PPL .
PPU 945 PPU 1233
Ppk 945 Ppk 1233
pm v cpm o~
00000 00035 00070 00105 00140 00175 00210 0.0245 0000 0004 0008 0012 0016 0020 0024
Observed Performance | | Exp. Within Performance | | Exp. Overall Performance Observed Performance | | Exp. Within Performance | | Exp. Overall Performance
PPM < LSL “| | PPM<LSL | | PPM<LsL . PPM <LSL || PPm<LsL || PPm<LsL .
PPM > USL 000 || PPM>USL 000 || PPM>USL 000 PPM > USL 000 | | PPM>USL 000 | | PPM>USL 000
PPM Total 000 | | PPMTotal 000 | | PPMTotal 000 PPM Total 000 | | PPMTotal 000 | | PPMTotal 000
= A7 $51408 Y o, o — RS b Y [
EWSE BT 50.002% ShSE 8T 1R 50.002%
Average of Baosteel is 0.002% Average of Importer is 0.002%
o — [ ~ ~ - ;
B PEEIEHIKIE: P content controlling level
EINBEEETFESN P content is a little better than importer
Process Capability of p_actual Process Capability of p_actual
usL usL
Process Data —— Within Process Data — ——— Within
— — Overall — — Overall
larget 002500 Potential (Within) Capability| lovaet 002500 Potental (Within) Capability
Sample Mean 001183 cp N SampleMean 001518 cp 5
Sample N 40 cPL - SampleN 17 CPL 285
StDev(Within) 000143 CPU 306 StDev(Within) 000177 = CPU- 185
StDev(Overall) 000221 Cpk 306 StDev(Overall) 000184 Cpk 185
- CCpk 306 - CCpk 235
OVerall Capability OVerall Capability
Pp . Pp 227
PPL . PPL 275
PPU 199 PPU 178
Ppk 199 Ppk 178
cpm v / cpm ot
0009 0012 0015 0018 0021 0024 0000 0004 0008 0012 0016 0020 0024
Observed Performance | | Exp. Within Performance | | Exp. Overall Performance Observed Performance | | Exp. Within Performance | | Exp. Overall Performance
PPM < LSL “| | PPm<LSL | | PPm<LsL . PPM <LSL || PPM<LsL || PPm<LsL .
PPM > USL 000 || PPM>USL 000 || PPM>USL 000 PPM > USL 000 | | PPM>USL 001 | | PPM>USL 005
PPM Total 000 | | PPMTotal 000 | | PPMTotal 000 PPM Total 000 | | PPMTotal 001 | | PPMTotal 005
= A= obat-=| e [ A= 1373 4| [
EWPEEFIIEH H0.0118% SNPE BT YIRS 50.0152%
Average of Baosteel is 0.0118% Average of Importer is 0.0152%
17 Baosteel seamless steel tubes & pipes for petrochemical refining

FIWCra B8 F199EH H8.705%
Average of Baosteel is 8.705%

EWMELBE

Process Capability of c_actual

UsL
Process Data
LsL
Target * [ oY v ——rT |
usL 0.15000 Potential (Within) C:-.\pablllty
SampleMean  0.11765 <p N
Sample N 17 CPL
StDev(Within) 000477 cPU - 241
StDev(Overall) 000444 Cpk 241
CCpk 241
OVerall Capability
Pp -
PPL -
PPU 243
Ppk 243
pm o+
on 012 013 014 015
Observed Performance | | Exp. Within Performance | | Exp. Overall Performance
PPM<LSL || PPm<LsL || PPm<LsL .
PPM > USL 000 || PPM>USL 0,00 | | PPM > USL 000
PPMTotal 000 | | PPMTotal 000 | | PPM Total 000
A = Sa ] A
SNCEEBIFIFEHIH0.118%
Average of Importer is 0.118%
Process Capability of cr_actual
LsL uUsL
Process Data Within
LsL 800000 Overall
Las'fa 10.00000 Potential (Within) Capability|
SampleMean 862176 cp
Sample N 17 CPL 488
StDev(Within) 004248 CPU 1082
StDev(Overall) 004035 Cpk 488
CCpk 785
OVerall Capability
Pp 826
PPL 514
PPU 1139
Ppk 514
pm  *

7975 8250 8525 8800 9.075 9350 9.625 9.900

Observed Performance

PPM<LSL 0.00
PPM > USL 0.00
PPM Total 0.00

Exp. Within Performance | | Exp. Overall Performance

PPM < LSL 000 | | PPM<LSL X
PPM > USL 000 | | PPM>USL 0.00
PPM Total 0.0 | | PPMTotal 0.00

NCrE 2 IH=H) 48.622%
Average of Importer is 8.622%

18



] =WPoSEsMTLE
P9 comparison Baosteel with Importer

B BARSEEIEHIKTF: Vield-strength controlling level

N ys is a little worse than importer

EIRRRETEY

Process Capability of tensile_ys

Process Capability of tensile_ys

FE R R 3 7K . Elongation controlling level

FWEESIMEH el is equivalent

Process Capability of el

Process Data

2200000
Target ®
[ .
Sample Mean 3825236
Sample N 212
StDev(Within) 157484
StDev(Overall) 1.99970

24 27 30 33 36 39

Observed Performance
PPM < LSL 00
PPM > USL *
PPMTotal 0.00

Exp. Within Performance | | Exp. Overall Performance
PPM < LSL 000 || PPM<LSL

PPM > USL * || PPM>USL *
PPMTotal 0.00 | | PPMTotal 0.00

—— Within
— — Overall

Potential (Within) Capability
Cp .
CPL 344
CPU *
Cpk 344
CCpk 344

OVerall Capability
Pp *
PPL 27
PPU *
Ppk 271
Cpm *

EWMELBE

Process Capability of el

Process Data

LsL 3000000
Target *
usL .
Sample Mean  38.05263
Sample N 38

StDev(Within)  0.71461
StDev(Overall) 087417

Observed Performance

PPM < LSL 0.00
PPM > USL *
PPM Total 0.00

usL
/\
/
/
30 2 34 36 38 40
Exp. Within Performance | | Exp. Overall Performance
PPM < LSL 0.00 | | PPM<LSL 0.00
PPM > USL * || PPM>USL *
PPMTotal 0.00 | | PPMTotal 0.00

LsL LsL
Process Data — —— Within Process Data ——— Within
Lst 205.00000 — — Overal 205.00000 - — — Overall
™ . T .
Taget . Potential (Within) Capabilit] foaaet . - Potential (Within) Capabilty]
Sample Mean 279.90094 < * Sample Mean 31092105 cp N
Sample N 212 L 107 SampleN a CPL - 400
StDev(Within) 2323718 — cPu StDev(Within) ~ 8.82818 QU
StDev(Overall) 31.69183 Eg‘;k 107 StDev(Overal) 868711 EE;( N
OVerall Capability * OVerall Capability
Pp . Pp .
PPL 079 PPL 406
PPU Ut
/1 Ppk 079 Ppk 406
, pm v cpm ot
/
7
1
210 240 270 300 330 360 39 220 240 260 280 300 320
Observed Performance | | Exp. Within Performance | | Exp. Overall Performance Observed Performance | | Exp. Within Performance | | Exp. Overall Performance
PPM < LSL 000 || PPM<LSL 63356 | | PPM<LSL 905369 PPM <LSL PPM <LSL 000 | | PPM<LSL 000
PPM > USL “| | PPM>uSL *| | PPM>USL . PPM > USL || PPM>UsL || PPm>UsL .
PPM Total 000 | | PPMTotal 63356 | | PPMTotal 905369 PPM Total 000 | | PPMTotal 000 | | PPMTotal 000
= N LSE L 7 A 5 A |
HE ARG B 1942105 279.9MPa INE BR5E EF 19121 4#310.9MPa
Average of Baosteel is 279MPa Average of Importer is 310.9MPa
PR ey . .
2 2 K 1 o o o
B BB EIRGIKE: Tensie-stuength controlling level
= N2 B :
FWEESIMEY tsis equivalent
Process Capability of ts Process Capability of ts
LsL LsL
Process Data ——— Within Process Data - ——— Within
Lst 415.00000 — — Overal 415.00000 — — Overall
™ . T .
i . Potental (Wit Capabilty e . Potental (Wihin) Capabilty
Sample Mean 542.57075 cp Sample Mean 541.92105 cp
Sample N 212 L 380 SampleN L 659
StDev(Within) 1118297 cPu StDev(Within) 641949 Py
StDev(Overall) 1637212 Cpk 380 StDev(Overal) _7.59337 Cpk 659
CCpk 380 o n CCpk 659
OVerall Capability OVerall Capability
Pp . Pp .
/ PPL 260 PPL 557
PPU Ut
\ Ppk 260 Ppk 557
cpm v cpm ot

425 450 475 500 525 550 575

Observed Performance
PPM < LSL 000
PPM > USL *
PPM Total 000

Exp. Within Performance | | Exp. Overall Performance
000

PPM <LSL 000 | | PPM<LSL X
PPM > USL * || PPM>USL *
PPM Total 0.00 | | PPMTotal 0.00

|
Y

420 440 460 480 500 520 540

Observed Performance
PPM <LSL

PPM > USL *
PPM Total 000

Exp. Within Performance | | Exp. Overall Performance
PPM < LSL 000 | | PPM<LSL 000
PPM > USL * || PPM>USL *
PPM Total 000 | | PPMTotal 000

560

FIRHRRE T 425 5542 .6MPa
Average of Baosteel is 542.6MPa

19 Baosteel seamless steel tubes & pipes for petrochemical refining

MU S E 4 29541.9MPa
Average of Importer is 541.9MPa

ENE PR FHEF) 438.25%
Average of Baosteel is 38.25%

|—— Within
Overall

Potential (Within) Capability|
[« 3
CPL 376
cPy ”
Cpk 376
CCpk 376

OVerall Capability
Pp 4
PPL 307
PPU 4
Ppk 307
Cpm  *

SMNERREIIRH] 438.05%

Average of Importer is 38.05%

20
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[ =mPosEshattt
P9 comparison Baosteel with Importer

ESMCroMo£ARHL x 400
Cr9Mo Metallographic structure of Importer x400

FINCroMofy & 1BLALR x 400
Cr9Mo Metallographic structure of Baosteel x400

Cr9Mo microstructure has no obvious difference
between Baosteel and Importer.

BERTA%RE, REFIRNRLIIZIK
REESCE, BENEEX ERE, TEW: BER.
CroMotfRIEE£MAR LR EREER,

Baosteel seamless steel tubes & pipes for petrochemical refining

J1Z¥EBE  Mechanical properties

38 & /Strength MPa

Stress /MPa

600

500 A

400 o

300

200+

100 4

ERERRBE ZEBHARE 700°CEMREE 700°CHAERE

F 4N Baosteel
Cr9Mo

E 5h Importer
Cr9Mo

E %M Importer
Cr9Mo

{4 % /Elongation

EWMELBE

40 4

30

204

104

E ¥ Baosteel
Cr9Mo

E %M Importer
Cr9Mo

E 4k Importer
Cro9Mo

The mechanical properties at room temperature and 700°C of Cr9Mo has no obvious
difference between Baosteel and Importer.

100

0O ood

10’

102

103 10%

Time to rupture /h

10°

106

(©]

< >

4 > o

550°C(E 4N Importer)
600°C(E 4N Importer)
650°C(E %M Importer)
700°C(E 4N Importer)
550°C(=§¥ Baosteel
600°C(= ¥ Baosteel
650°C(= ¥ Baosteel

(

)
)
)
700°C(=$M Baosteel)

FWCrOMotP EFF A MREIL T
ESNEIZEFRARASET

Stress rupture properties of Baosteel
are better than Importer, specialy in

high temperatures.

22
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] =WPOSEsMYTEE
P9 comparison Baosteel with Importer

—~ L) "o g —~ os "0 o m
Eg EJ o1t
o = O =
6: © B)-: o . "°
- ES P —~
- I £ g 0
Ao o o E %N Importer ar = o E4N Importer o g
Bs Cr5Mo s Cr5Mo D =
= > 5 E 4N Importer = > 5 & 4N Importer g s
i:_{é’ Cr9Mo i:_ig Cr9Mo ] [
B . . E40 Baosteel pii S . E Baosteel peli g
CroMo Cr9Mo o £
1 10 100 1 10 100 [ERS Bk ~ N
AL B () S4B 8 () st CroMoE£600°C~750C T
Oxidizing tiems Oxidizing tiems HELBRMARYERESEREE
(c) 650°C (d) 600°C o . KT ERE. BRENELE
- | | | Oxidation of Cr9Mo tube obeys
. s '1 ’ — '10 ’ — '100 parabola law in 600~750°C, dense
F$NCroMo. EsNCroMof Pt s R R 1 AE A B £ F ESPCr5Mo film stably generated on the
FMCroMo 5ESNCroMot i SR A M REHLL, FINCroMoRgF HALESE(h) surfaces.
Oxidizing tiems
High temperature oxidation resistance of Cr9Mo is better than Cr5Mo,
and Baosteel is better than Importer.
o & %M mporter Cr5Mo 1? o E4%Mmporter Cr5Mo by
- o [ %M importer CrOMo wo “oo o o & %M mporter CrOMo o 700
IS T Ce 2 3 T s D/ W, . " . .
og F #Baosteel CroMo | o e T og = i Baosteel CroMo . FINE P BICrOMosN & L Al B & TR M RE4E Chemical composition and Mechanical properties of
O = e o= . P
§§ P Eg FENDRIEEBE T EINE R R HKE, Cr9Mo of Baosteel are equivalent with import, even
) ] . better than Importer.
aa R FRESETEELRATRATLEHATE n ime s
=2 22 o Cr9Mo pipes were applied to Sinopec Corp. more than
=1 o A (=] &b N N ==
E'Eu o Eﬁn 01p © TUFEMHFES, TEEBHEOBLIBHMBE, 3 years ago,and the products quality completely meets
[} (3]
ﬁ_; o1 :\];—:E the requirements for petrochemical refining.
i 70 700 : o a0
SALEFE (h) SALEFE (h)
Oxidizing tiems Oxidizing tiems
(a) 750°C (b) 700°C

FELRE T =Mt RH B 1030 1 2 h 4 N Bk 4R)

Oxidizing Kinetics curves of three materials in several temperatures ( log log coordinates).
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[ irthms
Evaluation report

TR ERSR R
EMRG TS BTN
TR R

A IR T L ST . 1997 — 1 1), p = HRRERRRI
RN XA BLE T B W, ALY IR, ] 2 R 0 0 T A indaiinad il ot
NER . e, EREEsa. AR s e e FETRE AN ENR LR,
WE, EEEE BHRRE, EREN, HRER, 1LE,
BRI TS, 70 D D R T s RARMTARERER BN ARG TREEan

LR L
W EEERIAFE L ER W e R

T R
BaMaviN.

[N IH T, ASMIW i 9 R

:;m;m’:;:, :ﬂmu PR AR R 08 G R AR B T R RPN NANEAEED. BAE. ENNAE. TRELAEDGRLY
A;'i:!:.rﬂ""ﬂ'all Bk, M. NKERIEHEEHE MR R~ - SERAE. CRSEEET~ LR ASME, ASTM, GRS,
st BT R W AT GO AR A 5T GRER, BT, AR, GEFE BEADE. MAEM, TR, AN RN
I, REANTAR: HANE. WIEECWERW, MR REREE R T EA R LT EL .

fr 0 g IV T IR T I PR L 0L R, I

S, R ME THRSRL ISR RRY. AT
RO E SRR R ;
s RERE. BEARKMERIN, SREC LR , e R
RAD, AR R, R LR T AERLEENRERNEE \'| LRl LSS
WiEF, - 010 W g I :
5, BMMESGABE, LESROEDS,
T MR R R, bR ke
e i
[ EELAT RS PETL T

aEEN AREFEREAY | ERARAS] SRS
AESSEAT IAERENE | 5 — -

o) T -
[ TE LT L] . -y
LERR AR ¥ -

R0 CE T

FTNRPE. KBTS BEIPEERNENEHN Baosteel seamless steel tubes & pipes for petrochemical
Wk, B3 hE A K BRI EE T MR refining has practically appliable to boilers and

petrochemical equipments in China,and approved by

HISKERE FIAT .

authority institution and some well-known enterprises.
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EWMELBE
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&R A LEHE LS ( 2003-20104F )

Sales Performance

A RittHEN TEMA

Materials Cumulative Sales/t Major Client
1Cr5Mo 6321 RAaL (£BEIAE. RIXFAE. £RAF. RiEA ) SINOPEC
T5/P5 T$5455M Wuxi Special Steel Material Co., LTD.
s N N 1 INT
To/PY 9972 RaL (EERL. LERL. XiERH. £RAF ) SINOPEC

E#HE S Jiangsu Xuanli Co., LTD

FaRL (EX52/AF) ) SINOPEC

Baosteel seamless steel tubes & pipes for petrochemical refining

P11 2961 e E A Shenhua Corporation Co., LTD
BB HFES Jiangsu Xuanli Co., LTD
PR (ZEAK. EER1K) SINOPEC

P22 1060 ®#HES Jiangsu Xuanli Co., LTD

A

a1t 12614

Sum
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http://www.baosteel.com

BAOSHAN IRON & STEEL CO., LTD.
http://www.baosteel.com

WME SR ED

Tube, Pipe and Bar Business Unit

itk ESEILRIFFE3I3S
BR4%: 200940

HiE. 021-26643011 26642432
f£H: 021-26648647

EWARS sk

Baosteel Service Hot-line

400-820-8590

EWEL

http://www.baosteel.net.cn

BN AR

LiBERNHESERA A
HiE: 021-50509696
fEH. 021-68404618

LiEENARERLA
BiE: 021-60869800
f£H. 021-60869804

I"MENEAASERAT
B1i%. 020-32219999
f£H. 020-32219555

KNERNEFERSHRAA
M. 027-84298800
f5H. 027-84298224

KEEWNILFRSERAT
BiE. 022-84905800
f£HE. 022-84905806

KEERNMERSHRAH
HiiE: 0431-85889320
f5L. 0431-85889317

B ERAEBE S TRA R
HiE: 028-85335388
f5H. 028-85335680

EPAENMM B SHRA T
B3 024-62220699
f£E. 024-88210198

LEERERERESARAR
Hii%: 021-36014655
fEH. 02151266522 51266533

LEERELRMESHRAHE
HiiE: 021-36014688
8. 021-51266500

Zit TR #EHAKX Northeast Asia and Oceania Region

Ef@AEFASHE

HOWA TRADING CO., LTD.
TEL: 0081-3-3237-9121

FAX: 0081-3-3237-9123

EMBHERESH

HOWA TRADING CO., LTD., SEOUL OFFICE
TEL: 0082-2-5080893

FAX: 0082-2-5080891

EWNBRRFTERSEHRRF
BAO AUSTRALIA PTY LTD.
TEL: 0061-8-94810535

FAX: 0061-8-94810536

I REIEAKX SouthEastAsiaand South Asia Region

ENEFIE RS HRAA ENERRL AR FERRL
BAOSTEEL SINGAPORE PTE LTD. INDIA OFFICE VIETNAM OFFICE THAILAND OFFICE

TEL: 0065-63336818
FAX: 0065-63336819

TEL: 91-22-67863100
FAX: 91-22-67863110

TEL: 0084-8-39100126
FAX: 0084-8-39100124

TEL: 0066-2-6543008
FAX: 0066-2-6543010

BXIEFZR AKX Europe, Africa & Middle East Region

EREVTHERLAA
BAOSTEEL ESPANA, S.L.
TEL: 0034-93-4119325

FAX: 0034-93-4119330

ERFRARL

BAOSTEEL CENTRAL AND EAST EUROPE OFFICE
TEL: 0048-32-7315012

FAX: 0048-32-7315011

EWRMERRA
BAOSTEEL EUROPE GMBH
TEL: 0049-40-41994101

FAX: 0049-40-41994120

ENERFIRMEBPOEFRLF
BAOSTEEL ITALIA DISTRIBUTION CENTER SPA
TEL: 0039-010-5308872

FAX: 0039-010-5308895

#3MKAX America Region

ENFRLA

BAOSTEEL MIDDLE EAST FZE
TEL: 00971-4-8810788

FAX: 00971-4-8810789

ENEMNESERLA
BAOSTEEL AMERICA INC.
TEL: 001-201-3073355

FAX: 001-201-3073358

FRFFEARR
DETROIT OFFICE
TEL: 001-248-2089918
FAX: 001-248-2080999

PRI A R AL
HOUSTON OFFICE
TEL: 001-281-4847333
FAX: 001-281-4842655

B AR

LOS ANGELES OFFICE
TEL: 001-949-7526789
FAX: 001-949-7521234

ENBAERAZERLA (EXBERARL)
BAOSTEEL DO BRAZIL PTE LTDA.

TEL: 0055-21-25311363

FAX: 0055-21-25310298
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