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PROFILE

SHINESTAR STEEL GROUP is a proudly Chinese owned business that is specialized in steel
pipeline manufacturing, stocking and one-stop supplying all over the world. Our products

including steel plate, steel pipe, pipe fittings, flanges, valves, bolts and nuts to serving the industry

of Oil and Gas, Power and Energy, Mining, Marine, Fire Service etc.

Founded in 1993, we started our business named as “Yu Feng” and primarily focused on steel pipe
trading in Hunan Province. Thanks for the Chinese Economic Reform in 1989, the company
expanded its market as steel pipe manufacturer and stockist in the first 20 years. At that time, we

supply our steel pipe throughout China and we started to build our own brand “Shinestar”.
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HUNAN GREAT STEEL PIPE CO.,LTD

With the successfully held on 2008 Beijing Olympics, Chinese international status rose, the Founder Mr. Guoyu
Yi seized the international business opportunities and started to supply “Shinestar” brand steel pipe globally.
Based in China, Serving the World. Today, with the registered capital of 280 million, We have been awarded the

Chinese top 500 private enterprise and Hunan province top 100 private enterprise.

We aim to create a century model enterprise in the steel industry with the fundamental principles of creating
values for both employees and clients. We are insisting in the international development strategy and global
distribution, regarding the “ internal staff achievements and external clients success™ as the corporation

mission.

Hunan Great Steel Pipe Co., Ltd is the longest established and the largest operated subsidiary under the group.
Starting from the supplying of steel pipe, after years of developing, now we have a complete products matrix
to meet the needs of different clients in piping system area internationally. Our professional team provides
knowledgeable input to assist clients in achiving their project outcomes. We ensure the best quality of

products by assigning skillful experts at every stage of activities.

Thanks to the unwavering dedication of our team, we are proud to be a designated supplier for PetroChina and a qualified supplier
for esteemed organizations such as China General Nuclear Power, Three Gorges Group, Datang Power, and Water Supplies

Department and Drainage Services Departmentin Hong Kong SAR..
P 5 P g rong HG S P |PAGE 01-02
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® HUNAN GREAT STEEL PIPE CO.,LTD

PRODUCTION
PROCESS

Seamless Steel Pipe

(-..£+?-GE-—»~-» _— e f—t > O - Y

Round Bar Inspection & Analysis Cut to length Centering Peel Heating Perforation Inspection of Size

Cut Straightening Annealing Degreasing Cold-Drawing Lubricating Inspection of Surface Pickling
(Cold-Rolling)

v

Including

v

Physical Inspection

L J

Hydrostatic Test

il - L == -0 =

Pickling Passivating Final Inspection Marking Packing Shipping

|

Technology Test

Y

Non-destructive Inspection

Y

Intergranular Corrosion Test

S HGSPIPAGE03-04
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Welded Steel Pipe

The continuous Forming production process flow chart

(The productien line equipment products)

B

Steel coil Online bright

annealing
:
Lo

Re-inspection

e —

i —
1<

Online eddy Sizing
currentinspection

P

Online solution annealing

| f

SRV -y

Slitting Outside seam grinding

&_.

Welding seam cleaning

1 t t
A =" ©)

Forming Automatic Inside weld
welding bead removing

Pre-welding

i

¥ ¥
— P e — e — \g/
Flat plate Re-inspection Cutting Planing Forming

The single Forming production process flow chart

(Large-caliber industrial welded pipes)

Cutto Length

p —— —

Automatic welding

|

X-ray test

Degreasing

— - — Y

End relief

Straightening

f

©

Round off

B
FHEYVYRYY Y
.

Solutionannealing

HUNAN GREAT STEEL PIPE CO.,LTD

Hydraulic or air
tightness testing

Degreasing

- O - kil — ==

Pickling

|
o

Endrelief

|

Degreasing

] —~ ©

Pickling Hydraulic test

Inspection for
finished products

!

Marking

Warehouse entry of
finished products

Delivery

HG S P |PAGE 05-06
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FACTORY EQUIPMENT

Seamless Steel Pipe

e

=
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333

“ Equipment Name Maodel Specification

5T/10T/20T/45T/60T/80T/

002

003

004

005

006

o007

008

009

010

011

012

013

014

015

016

017

018

Hydraulic cold drawing unit

Cold rolling mill

Pickling tank

Solution treatment furnace

Straightening unit

Pressure value unit

Pipe cutting, flat head unit

Ultraseonic flaw detector for steel pipe

Steel pipe eddy current flaw detector

Hydraulic testing machine

Direct Reading Spectrometer

Intergranular corrosion tester

Rockwell hardness tester

Screen display type electro-hydraulic
universal testing machine

Carbon and sulfur combined
measurement analyzer

Metallurgical microscope

Spectrophotometer

Stereo microscope

*F't*‘
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HUNAN GREAT STEEL PIPE CO.,LTD

120T/200T/500T/1000T RIS

LG30/40/60/60H/90H/120H Sets 8

2mX2mX1em Sets 5

20X1.2m Sets 3

®12-32/®33-159 Sets 5

2007/500T/800T Sets 4

@ 6-630mm Sets 5

TTS-6280/UD-MC2A/ s 4
UT-530/UT-159

ECT-308E/ET-219 Sets 2

D168 Sets 2

XLt898SW/WA-5 Sets 2

4X8 Sets I

HR-150DT Sets 1

WA-D Sets il

HXE-80 Sets 1

4X8 Sets 1

72116C Sets 1

PXS Sets 1

HGSPIPAGE(0T7-08
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Welded Steel Pipe

“ Equipment Name Maodel Specification
001 30

5T/10T/20T/45T/60T/80T/

Hydraulic cold drawing unit 120T/200T/500T/1000T Sets
002 Cold rolling mill LG30/40/60/60H/90H/120H Sets 8
003 Pickling tank 2mX2mX16m Sets 5
004 Solution treatment furnace 20X1.2m Sets 3
005 Straightening unit $®12-32/H33-159 Sets 5
006 Pressure value unit 2007/500T/800T Sets 4
007 Pipe cutting, flat head unit ® 6-630mm Sets 5
008 Ultrasonic flaw detector for steel pipe TT?JE:ZSSB%?L:J%T;;M Sets 4
009 Steel pipe eddy current flaw detector ECT-308E/ET-219 Sets 2
010 Hydraulic testing machine D168 Sets 2
011 Direct Reading Spectrometer XLt898SW/WA-5 Sets 2
012 Intergranular corrosion tester 4X8 Sets 1
013 Rockwell hardness tester HR-150DT Sets 1
014 Screen dlisplay type'electrml?ydraulic WAD Gt i
universal testing machine
015 Carbon and sulfur combined bt e Sets 1
measurement analyzer
016 Metallurgical microscope 4X8 Sets k
017 Spectrophotometer 72116C Sets 1
018 Stereo microscope PXS Sets 1

HGSPIPAGE(09-10
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QUALITY GUARANTEE

((

Test Equipment Test Requirement Table
: : : Chemical |Stretch |Rockwell FlarWater () Ultra- | Intergranular GrainSurface
HGSP has quality control sytem including all The tests are guaranteed through test conducted Compasitionl-ing Test HardnessFlatten ing Pressure Siuind Vonexﬁorrosmn @) sSize IQuality Size)
production process starting from raw material by using modern measurement and equipments, 3
_ . . - ASTM A312 ® L (@] ® O ® @] @) O o2 e @
and manufacturing till to transportation. the calibration of these equipments performed
riodically by the acrredited tions.
, . . PERRSIEAlY YIS RRececC COTRoRROnS ASTM A213 ® @ e e e e O O O 02 e e
Quality Control is one of the most important
function that all required tests and inspections are
ASTM A269 ® O @ o e ] O & O ®) e o
carried out in compliance with the customer
requirements and related standards by using ASTM A511 P 0 o oo 0 o o o 0 PO
modern inspection and testing equipments.
JIS G3459 ® ® @] ® O @ O O @] oz e @
¢ Y, '- JIS G3463 ° ® ©c e e e o0 O O oz e e
Magnetic flux leakage & ultrasonic
oo g DIN 17456 ) ® o) O O e o | © o) O e e
testing line
DIN 17458 L @ @] ® O @ 0oz @3 O O e o
Functions: It can realize the function of _
bidirectional detection, wall thickness | = - GB/T 14975-20 ] [ ] 0 ® O ] @] O O @) e o
measurement and layered defect Y :
dataerion. GB/T 14976-20 ® ® @] Qi |2 ® O O @ O e @
GB 13296-2007 @ ® @ e © ® ® ® =] & @ @
GB 5310-2008 ® ® ® ® O ® ® ® O @ ® o
) GB 9948-2006 ® @ @] e o ® L @ O O e o

High Temperature Rupture S . i y ! 600T Flattening Machine
Creep Testing Machine m T |

f @ Mandatory O Optional/Supplementary
Functions: used to test the mental II ' Functions: test the ultir _
and non-mental, such as tension, . - i g - . ar 4 plastic deformation of a me (WNDT can replace HT

compression rupture, relaxation 1, tube under a given conditior @H grad requires grain size test

test, high temperature tensile, etc. without a crack defect.
3)Pipes with OD<101.6mm, WT<5.6mm is subjected to agreement

@)Marine pipe requires |.C test

S HGSPIPAGE11-12
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wE |
i A R H M
5 I il & 9 15 1 P IE
Mansfacture Lieesse of Special Eapripmest
Touple's Hepublic al Ching
(EhHEBRER

Y ST

wanE ANSNRRETARLR
i WG R P ATREE RN @ s

BEE. EEALEFREATIEEN M
nn an il #a
T ———+

Leuy

Gl | EARETE | mEwe |mimenswy

| TR

o] ===l st =]
| mavare _I"'i'""ﬂl

WA, EErSEETELR
WM, 3 R AT

Certificate

—— 180 9012015
s g B 1 8

ot i (AN OAEAT STI FPY GO TR

i
E.
|

3

CERTIFICATE

yutom for
seenning In Preasurs Epsimment Diectio JEUIATU

o i WTIREREXAWTIOMITE

[ — T T

o 8 Maasngita R, Ehingiba, Hanin. Chisa

ZERTIFIKAT

TV NORD Systems GmbH & Co. KE
beachiin S dae Litwesfirm

Hunan Great Steel Pipe Co_lid
Maa. % s Vel ¥uatum Destect, Changsha, Aunan Chin
e v, i
AD 2000-Merkblatt WO
e e

Zortifikat-Nr.: 077203/9030WPIZ008/18
prs—

Pt i o

o Gafrmene s LOETYLA e Ssage CMSeTEE L Fr—

tm LT R
e Riaiiciicied
Hunan Great Steel Fipe Co.itd

Mo, 8 Xengs R4, Yahuis District. Changiha, Human, Chiss

iy
P 14 b s

e
PPy

T

= e
PHORE SBAE INTERMATIOHAL CERTIRCATIONS T8
P e T S e A P

Enterprise Credit Rating Certificate

Cerfficains

Combcaton CoM
Mo

Preghoch
g

yaflcaron

-SINOTEC
) e A I BRI 43 PR 2 )

HUNAN GREAT STEEL PIPE CO.,LTD

PACKING

Bare packing

Resin-coated steel wire or PP rope

Polyethylene sheet packing

Hollow plastic board packing

Resin-coated steel wire

Open wood box packing or PP rope

Resin-coated steel wire

Closed wood box packing or PP rope

Polyethylene sheet

HGSPIPAGE13-14
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PRODUCT RANGE

Seamless Steel Pipe

Item ‘ Grade

Austenitic
Stainless Steel

304/L/H/LN. 316/L/H/LN/Ti.321/H.
317/L/LN. 347/H.310S/H.309S

N08904(904L).S31254.530432,
$31042. N0O8367(6Mo)

Super Austenitic
Stainless Steel

531500.532101.532003. 532304,
$31803.532205.532750. 532760

Super Duplex
Stainless Steel|

N02200.N02201. N04400. N06600.
High Temperature

Nickel Alloy Pipe NO8800.N8810.N8811.NO8825,

N10276.N10624.N10629.N10675

Welded Steel Pipe

ltem ‘ Grade

Austenitic
Stainless Steel

304/L/H/LN.316/L/H/LN/Ti.321/H.
317/L/LN.347/H.3105/H.309S.
N08904 (904L)

Super Duplex

Stainless Steel $31803,532205,532750, S32760

N02200.N02201, N04400. NO6600,
NO6690. N06625, N06985(G3)+
N08028.N08800. NO8810.NO8811,
N08825.N10276

High Temperature
Nickel Alloy Pipe

NO6690.N06625. N06985(G3). NO8028.

Size Range

0D6-3870.5-6MM
0D42-168"2-30MM
0D219-325"3-45mm
OD377-764"5-60MM

0D12-3250.8-20MM

0D12-325*0.8-20MM

0D12-325%0.8-20MM

Size Range

0D12-630"0.5-16MM

0D168-3000*2-100MM

0D12-3000*2-60MM

0OD12-3000%2-30MM

Max Length

38M
18M
14M
14M

12M

12M

12M

Max Length

12M

12M

12M

12M

Processing Technic | Delivery Status

Cold-rolled or
Cold Drawn

Cold Drawn

ANNEALING

Cold-rolled
or
Cold Drawn

Processing Technic Delivery Status

Automatic
On-line Welding

Soild Solution Pickling
or

Single Rolling As -welded Condition

Automatic Welding

Standard

GB.ASME.ASTM. JIS.EN.DIN.GOST

GB.ASME.ASTM.JIS.EN.DIN.GOST

GB.ASME.ASTM. JIS. EN. DIN.GOST

GB.ASME.ASTM, JIS.EN.DIN,GOST

Standard

GB.ASME.ASTM.
JISCENLDINCGOST

..o SINOTEC |
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HUNAN GREAT STEEL PIPE CO.,LTD

Bright Tube,
Pickling
Passivation,
Finishing
Polish,
Wiredrawing

Surface

Pickling
Passivation,
Finishing
Polish

HGSPIPAGE15-16
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HUNAN GREAT STEEL PIPE CO.,LTD

1/8 124 173 241 103
1/4 165 221 3.02 137
3/8 165 | 231 | 320 | 172
20.0
1/2 | 165 | 211 | 977 | 373 | 213
22.0
25.0

3/4 1.65 211 @ 287 391 26.7
1 165 211 338 455 | 334
32.0

38.0

1(1/4) 165 277 356 485 422
1(1/2) 165 277 368 508 483

51.0

57.0

2 165 277 391 554 | 603
68.0

2(1/2)| 231 | 305 | 536 | 701 | 73.0
80.0

3 211 305 549 762 888
95.0

3(1/2) 211 3.05 574 880 1016
108.0

4 211 3.05 802 856 1143
121.0

5 277 340 655 953 | 1413
159.0

6 277 340 711 1097 1683
177.0

8 207 | 336 | 818 | 12370 | H9)
254.0

10 3.4 419 927 1270 273.1
304.0

12 396 | 457 | 953 | 1270 | 3239
330.0

14 3.96 4.78 355.6
16 4,19 478 406.4
18 419 4.78 457.0
20 4,78 5.54 508.0
22 478 554 559.0
24 554 635 610.0
660.0

711.0

30 635 4L 182 762.0

HGSPIPAGE17-18
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1/8
1/4
3/8
1/2
3/4
1
1(1/4)
1(1/2)
2
2(1/2)
3
3(1/2)
4
5
6
8
10
12
14
16
18
20
22
24
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100

www.hnssd.com

1.65
1.65
1.65
1.65
1.65
1.65
2,11
2.11
2.11
20
2.77
207
207
3.4
3.96
3.96
4.19
4.19
4.78
4.78
5.54
6.35

1.24
1.65
1.65
211
211
211
2T
2,77
2T
3.05
3.05
3.05
3.05
3.40
3.40
3.76
4.19
4.57
4.78
4.78
4.78
5.54
5.54
6.35
792

1.73
2.21
2.31
2.77
2.87
3.38
3.56
3.68
3.91
5.16
5.49
574
8.02
6.55
7.11
8.18
Q.27
9.53

Welded Steel Pipe Spec

‘ Imperial Nominal Pipe (mm) ‘
NPS ’ :

10.3
13.7
17.1
213
26.7
334
42.2
48.3
60.3
73.0
88.9
101.6
114.3
141.3
168.3
2191
2731
3239
355.6
406.4
457.0
508.0
559.0
610.0
762.0
889.0
1016.0
1143.0
1270.0
1397.0
1524.0
1651.0
1778.0
1905.0
2032.0
2159.0
2286.0
2413.0
2540.0

e o
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Industrial Stainless Steel Pipe

Application areas: Pipes for fluid (liquid, gas, dry powder, materials and other media) transportation in Stainless steel pipes for large-caliber industrial piping (application areas: petroleum, chemical, paper, energy,

industries or engineering projects such as petroleum, chemical, energy, paper, marine, metallurgical heat metallurgical heat transmission, marine engineering, sewage and other industries or engineering projects)

delivery, water supply and drainage, pipe fittings, valves, etc.:

ASTM A312, ASTM ATT8, ASTM A358 super large diameter pipe specification size table (specification and size
ASTM A312, ASTM AT78, ASTM A358 specifications and sizes are as follows (size specifications only comply with only comply with ASME B36.19M):
ASME B36.19M); GB/T12771, HG20537 and other standards of specifications and sizes as a reference or

agreement between the buyer and the seller:

Outside Nominal Wall Thickness

sch10S |

: Diameter sch5S |
DN NPS mm mm mm mm

sch40S

Nogjninal Wall Thickn_f_'ss

Outside Diameter | : -
ey 55 Scs - SCS 350 14" 355.6 3.96 4.78 9.53
DN NES 400 16" 406.4 4.19 4.78 9.53
8 Tl 13.72 1.24 1.65 2.24 450 _ 18" 457 4.19 4.78 9.53
10 3,’8“ 17.15 1.24 1.65 2.31 00 | v =08 478 tc4 5.3
15 1;2“ 21.34 1.65 2.11 2.77 550 27" =5 i5a = =
20 3,'? 26.67 1.65 2.11 2.87 o 24" 16 5.50 =T 9.53
25 T 33.4 1.65 2.77 3.38 750 30" 263 T 7:93 -
32 1-1/4" 42.16 1.65 2.77 3.56
40 1-1/2" 48.26 1.65 2.77 3.68 § .
Ea 5% i Tor S e Dimension Tolerance Table
65 2-1/2° 73.03 211 3.05 5.16 % W 7
30 3 38.9 211 3.05 5 49 Standard Outside Diameter Thickness(mm) Length(mm)
90 /3" 101.6 2.11 3.05 5.74 T +0.40 -0.80
100 4" 114.3 2.11 3.05 6.02 : : :
125 5" 141.3 2.77 3.40 6.55 >48.25-114.30 | +0.80 -0.80 Siinspecifiad Definite cutlength
150 6" 168.28 2.77 3.40 7.11 ASTMA312  >114.30-219.08 +1.60 -0.80 12 580/0 ! +6.40
200 a" 219.08 2.77 3.76 8.18 >219.08-457.20 +2.40 -0.80 ' -0
250 10" 273.05 3.40 4.19 9.27 >457-660 +3.20/-0.80
300 12" 323.85 3,96 4.57 9.53
<30.00 +0.30 i .
Otherouterdiameterand thickness referto ASMEB36.10M specification size: JISG3459 < (Outer diameter S2.00 =020 Definite cut length
>30.00 £1.00% ‘poeieeme >2.00 +10%
JIS G3459 Specification e o =0 oy +20.00
_ : GB/T12771 13.00-40.00+0.30 xitorsliamter 0.6 (o tor ciameter .
Nominal Diameter Outside Diameter : Nominal Wall Thicknéssees >40.00 +0.80% penchmark) >4.00 +10% penchmark)
sch5S | schlos sch20S | sch40s '
(A) (B) mm mm mm mim mm D1+1.50% with =0.75mm(min) T1x15.00% £with0.60mm{min)
s 1/4* T ) Ter T o D2+1.00% with £0.50mm(min) T2£12.5% *with0.40mm(min) < 6000 +5.00
i 3/8" = T e 58 53 EN10217.7 P3£0.75% with £0.30mm(min) T3210.00% *with0.20mm(min) -0
= 1/2" e e = = 58 D4+0.50% with £0.10mm(min) T4%7.50% *with0.15mm(min) 6000-12000 +10.00
= 3/a" — == % = = ENISO1127 T5+5.00% *with0.10mm(min) -0
25 | 1 34.0 1.65 2.8 3.0 3.4 BN 150450
32 1(1/4)" 42.7 1.65 2.8 3.0 36
o 1(12{_23" e e S = 1 Weight Calculating Formula Table of Stainless Steel
gg 2(13{_2}" ;gf ;i gg ig g; Grade p (kg/m?) Calculation Formula
90 S/ 101.6 2.1 3.0 4.0 5.7 0Cr18Ni9(06Cr19Ni10) 00Cr19Ni10(022Cr19Ni10)
100 < Al¢.3 2.1 3.0 4.0 6.0 SUS304 SUS304L 7.93 W=0.02491 t(D-t)
125 5 139.8 2.8 3.4 5.0 6.6 TP304 TP304L
150 6" 165.2 2.8 3.4 5.0 7
25000 2 10 267.4 ! 34 4.0 65 93 SUS316 SUS316L 7.98 W=0.02507 t(D-t)
300 318.5 4.0 4.5 6.5 10.3 TP316 TP316L

HGSPIPAGE21-22
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Stainless Steel Mechanical Tubing

Round Tubing

Outside Diameter

(inch) (mm)

12

1/2" 12.7

13

14

5/8" 15.9
3/4" 191
7/8" 222
1 25.4
1-1/8" 28.6
1-1/4" 318
1-1/2" 38.1

40

45

2 50.8

52
2-1/4" 57.15
2-3/8" 60.3
2-1/2" 63.5

70

3" 76.2

85

3-1/2" 88.9
4" 101.6
4-1/8" 104.78
4-1/4" 107.95
4-1/2" 114.3
5-1/4" 133.35
6-1/4" 158.75
8-5/8" 219.08

Thickness(mm)

05060708/ 09 '

1

SINOTEC
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" HUNAN GREATSTEEL PIPE CO.,LTD

Dimension Tolerance Table of Round Tubing

| Outside Diameter

(mm)

Standard ‘

<12.7

>12.7-254

>25.4-38.1

>38.1-50.8

ASTMA554
>50.8-63.5

>63.5-88.9

>88.9-127.0

>127.0-190.5

<25
>25-40
>40-50
>50-60
>60-70
GB/T 12770
>70-80
>80-90
>90-100
>100-200
=200
<50

JISG3446
=50

Thickness
(mm)

0.51-1.24
0.51-1.65
>1.65-3.4
0.64-1.65
>1.65-3.40

0.64-1.24

>1.24-2.11

>2.11-3.78
0.81-1.65
>1.65-2.77

>2.17-4.19

0.81-4.19

0.89-4.19
>4.19

1.24-6.35
>6.35

Outside Diameter
Tolerance(mm)

+0.10
+0.13
*0.25
+0.20
+0.25
+0.25
+0.28
+0.30
+0.30
+0.33
+0.36
+0.36
+0.51
+0.64
+0.64
+0.76
*0.15
+0.18
*0.20
+0.23
+0.30
+0.30
+0.30
*0.40
+0.50%D
Tobeagread
+0.25

=0.5%

Thickness Tolerance | Length Tolerance
(mm) (mm)

+10.00%T
(10.00% of +4.08
nominal -0

wall thickness)

Cold rolled
<0.50 +0.05
>0.50-1.00 =0.11
>1.00-2.00 £ 0.17

>2.00-3.00 £7.00%S *{)20-00
>3.00 =+ 10.00%S -
Hotrolled
+ 10.00%S
<3.00 +0.30 oo
>3.00 +10.00% -0
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Product Specifications and Technical Parameters

ASTM A249,ASTM A269 Tubing Dimension Tolerance Table of ASTM A249
Outside Diameter Thickness(mm) - % ;
3 | - Outside Diameter Thickness Length
(inch) (mm) |05|06|07|[08 09| 1 |12|
9.5 <25.4mm +0.10mm
12
=25.4-38. +0.
12T 1957 25.4-38.1mm 0.15mm
13 >38.1-50.8mm +£0.20mm
14 OD<50.8mm
- >50.8-63.5mm +0.25mm +3.0mm ~0mm
5/8 15.9 +10%
3/4" 19.1 =63.5-7T6.2mm +0.30mm 0OD=50.8mm
7/8" 229 +5.0mm —0mm
=276.2-101.6mm T0.38mm
3 g 25.4
1-1/8" 186 =101.6-190.5mm +0.38mm —0.64mm
1-1/4 31.8 =190.5-228.6mm +0.38mm —1.14mm
1-1/2" 38.1
40
45
2" 50.8
52
2-1/4" 57.15 Dimension Tolerance Table of ASTM A269
2-3/8" 60.3
2-1/2" 63.5 _ Outside Diameter Thickness
70
<38.1lmm =0.
T o= m 0.13mm
85 =Z38.1-88.9mm +0.25mm
0OD<38.1
3.1/2" 88.9 0D<12.7Tmm £15% i
I >88.9-139.7mm +0.38mm +3.2mm=0mm
4" 101.6
4-1/8" 104.78 =139.7-203.2mm =0.76mm 0OD=38.1mm
! 0D=12.Tmm £10%
4-1/4" 107.95 Ta.8mm = omm
=203.2-304.8mm *=1.01lmm
4-1/2" 114.3
5.1/4" 133.35 =304.8-355.6mm +1.26mm
B6-1/4" 158.75
8-5/8" 219.08
The green part is just for ASTM A269 The blue part is just for both ASTM A249 & ASTM A269
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Stainless Steel Square & Rectangular Tube

Processing Delivery

Technic Status ‘ Standard Surface

| Size Range

90). Hard state = GB,ASME.
Seamless 304}L!H,_ 29 20* Cold drawing  or solid ASTM. JIS
rectangular.  316/L/H/Ti.  400740072- 19 forming solution EN I_'SIN )
tube 32]_[(H 30 soft state G\OST ¥ Plckllng
Passivation ,
Finishing
Solder :
* GB.ASME.
Welded 304/L/H. 20"20- Rolling  polished of  acTm. IS ,Pod“f'h ;
rectangular| 316/L/H/Ti. 400°400°0.5- 1M welding solid el il
tube 321/H 15 solution GOST
soft

Stainless Steel Sanitary Pipe

Max Processing Delivery

Size Range
Item Grade | g Length Technic Status

Standard ‘ Surface

Seamiess Precision rolling

sac?ntafy mechanical

grade pipe el
304. 0D12- polishing Hard or GB.ASME. )

ASTM, JIS, Polished
304L. 325%0.5- 12M soft :
316l | 19MM lichi EN.DIN,  400grit,0.2
olishin

Welded Automatic on-line | P ne GOST

sanitary welding,mechanical

grade pipe polishing
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Super Duplex Stianless Steel Pipe

(Super)Duplex stainless steels have a mixed microstructure of austenite and ferrite, combining the most
beneficial properties of many ferritic and austenitic steels. It has excellent resistance to pitting corrosion,
crevice corrosion, stress corrosion, uniform corrosion, due to the high content of Cr, Mo, N and other elements.
And their advantages include good plasticity and hardening performance, cold deformation ability, good

welding performance and so on, which are similar with austenitic stainless steel.

Duplex stainless steel is widely used in marine engineering, sea water treatment, chemical transport,

transportation equipment, ship heat exchangers equipment, pipelines and other fields.

Our company fully grasps the performance and characteristics of the materials $32205 (S31803), $32750, and
combines cold drawing and cold rolling process that precisely controls the cold deformation, heat treatment
temperature time and cooling time of duplex stainless steel to avoid the long period stop during 850°C-950°C

and 350°C-523°C range in order to achieve the best material performance of duplex stainless steel pipes.

Our company mastered more than ten technologies and obtained two national patents on duplex stainless

steel.

Si Mn P

| MAX | MAX | MAX
§32205 | 0.03 | 1.0 | 2.0 0.03 0.02 | 22.0-23.0 | 4.5-6.5 | 3.0-3.5 | 0.14-0.20 0.5

531803 0.03 1.0 | 2.0 0.03 0.02 | 22.0-23.0 | 4.5-6.5 | 3.0-3.5 | 0.14-0.20 0.5
$32750 0.03 0.8 1.2 0.035  0.02 @ 24.0-26.0 6.0-8.0 | 3.0-5.0 | 0.24-0.32 0.5

‘ Coefficient of |

‘ Annealing Tensile Yield

Giada nge;&‘;:}r‘.Tempféature E;I;zrnn;ia;n Temperature| Strength Strength ;Elc:iia‘ion
‘ Mm/m°C °¢ >Pm(Mpa) Min |Rp0.2 (>Mpa)M|n:

§32205 7.8 20-100 13,7 1025-1100 655 485 25

531803 7.8 20-100 137 1025-1100 655 485 25

532?50. 7.8 20-100 11.5 | 1025-1125 800 550 15
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Precision Stainless Steel Seamless Pipe Nickle Alloy Tube
Precision stainless steel seamless pipes require the precision of size tolerance, which are mainly used in ships, Shinestar Steel Group has fully grasp the various material performances of high-temperature nickel alloy and
marine platforms, bullet train, aerospace equipment and so on for the fine dense card sets connected the characteristics of pipe process through years of independent research on high-temperature nickel alloy

instrument pipe, hydraulic brake pipe, oil well control pipeline, chemical injection pipe and electric heating pipes technologies. Our company uses advanced high-speed precision rolling mill, continuous automatic

steam heating pipe. temperature control natural gas roller furace, automatic temperature control box annealing furnace and
different material high temperature nickel alloy pickling process to produce 34 different materials of high-
Qur company has introduced advanced high-speed precision multi-roll mill and bright annealing furnace.

temperature nickel alloy seamless pipe. Our company has achieved 20 key technologies and 11 national
High-speed precision multi-roll machine can greatly improve the pipe diameter and wall thickness tolerance.

patents. Our products have approved comprehensively by National Steel Materials Testing Center and 5G5S
The precision stainless steel pipe diameter tolerance our company produces is up to 0.3% D, and the wall

Testing Center, which have reached international standards and successfully replaced some of same imported

thickness tolerance we can produce is up to 3% S, which effectively solve the problem of size tolerance of

) . ) ) . ) products.
connection of precision steel pipes and cutting sleeves. Our company uses advanced bright annealing process

by using a closed furnace under the protection of argon and nitrogen to make the surface of the steel pipes not Key technologies: The uniformity and material purity of chemical composition of materials, the precise control

exposed to oxygen to produce oxide skin, which can keep the inside and outside of the steel pipe and the of the variant amount of pipe process, the precise heat treatment temperature and time, different materials

original surface of metal bright and clean. During the process of bright annealing, the furnace temperature will with acid formula process and the pickling time.

be controlled accurately. The normal furnace temperature will be controlled at up and down 5°C to make the

steel pipe annealing evenly and fully insulated so that the steel pipes will have better mechanical Max | Processing | Delivery

Material : Standard Surface
performance, which can be bent and reaming treatment. Length Technic
| Size | Max |Processing| Delivery oD | WT | N02200.N02201.
Gade | Range |Length| Technic Status Standard Tolerance | Tolerance Inspectmnl Remark Eggggg mggggg
304/L/H/ ko NOG9S5 (G3). | 5 GB.ASME. Bright tube,
LN.316/ . & > 0D12-325 i ASTM.JIS. pickling,

: 0OD14-89 Temperature N08028.N08800. p.g.20MM 12M Cold-rolled Annealing L
L/H/LN/ ; EN. DIN. passivation,
: 0.5-12MM 40 &0 +0 E0 100% ET, Nickel NO8810.NO8811. JERE ;

Ti.321/H. *0.5%D or £0.5%S or UT and o Alloy NO8825. N10276 GOST finishing polish,
Fa " -+ - b b . .
317/L/LN 15M Prec:;:on Brlgh_t EN10216 =<0.lmm  £0.1mm Geatae bending Pine N10324.N10629. wire drawing
Rolling  Annealing -5pDIN2391 take the take the : p
maximum maximum Pressure processing N10375
531803, 0D6-89* hydraulic N _ . . )
$32205. 0.8-12MM composition, physical and mechanical performance parameters of high temperature nickel-based alloys, and
532750

the production standards of steel pipes are shown in the table below.
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TECHNICAL DATA

Standard Comparison Table

- Standard ASTM A213/ ASTM A269/ ASTM A312/ ASTM A789/ ASTM AT790/ ASTM 3] ' JIs- GB13296 GB/T14976
ltem A213M A269M A312M A789M A790M B677 10216-5 G3463 -2007 -2002
0Cr18Ni9/00Cr19Ni10/1Cr _ _
TP304 TP304L SUSQ’OTBf SUSO4HBT/SUS | 19Ni9/0Cr18Ni1IND/0Crl Sﬁﬁflﬁﬁffgﬁ?ffﬁ‘clr
TP304 TP304L TP304H TP304H" TP309S $31260 $31260 1.4307 1.1306 1.4301 304LTB/SUS309TB/SUS309S TNi12Mo2/00Cr17Nil4Mo } .
TP309S TP309H* TP304 TP304L TP309H TP310S 531803 531803 RS 1.4541 1.4550 1.4335 TB/SUS310TB/SUS316TB/S  2/1Cr18Nil2Mo2Ti/icrlg ~ L/Ni14Mo2/1Cr18Ni
TP310S TP310H* TP316 FESITEIOL TP310H TP316 $32205 $32205 (904L) 14404144011.4571  US316HTB/SUS316LTB/SUS | Ni12Mo3Ti/LCrisNIgTi/oc ~ 12MO2TI/1CrI8Ni12
Grade TP316L TP316H ol TP316L TP316H 532304 532304 144361443514539 | 310STB/SUS317TB/SUS317L r19Ni13Mo3/ICr1sNi11Ti» MO3Ti/OCrI8NILLN/O
TP316Ti TP317 TP317L TR/ 0830 TP316Ti TP317 237750 $32750 149481.49401.4912 | TB/SUS321TB/SUS3321HTB | /1Cr18Ni9/0Cr18Ni102Ti/L  CTABNIOTI/1CrI8NIOT
TP321 TP321H TP347 TP317L TP321 $32760 $32760 1.4918 1.4462 1.4362 /SUS34TTB/SUS334THTB/S | Cr19Ni11Nb/1Cr17Ni12Mo lfUCf25N120fOCFl_8N|
TP347H TP321H- TP347 1.4410 1.4507 1.4501 US329J1TB/SUS329J3TB/S | 2/0Cr18Ni12Mo2Ti/1Cr1g ~ 12Mo2Ti/0Cr18Nil2
US329J4TB/SUS316TITB/ | Nil2Mo3Ti/0Cr25Ni20/2cr ~ MO3Ti/00Cr19Ni13M
25Ni20/00Cr19Ni13Mo3 ~ ©3/0Cr19Nil3Mo3
: ) >180;>160;>195;>200;> . .
we(ﬁpo)'“t >170Mpa,>205Mpa >170,>205 >450,>485, >550 >450,>485, >220 205;>190; >210; >230;>18 22002115 >175,>205 >175,2205
pa 5;=450; >400; =500; =550 ==
Tensile T > s >640;>700; >600; >800; ; .
Strength >480Mpa,>515Mpa >480,>515 FOR =000, 2655, | =0 >490 >5005>510; >520: =490 e >480,2520, >550 >480,2520, >550
(Mpa) RN >470;2>460 s
et on >35% >35% >25,>15 >35 Pl o i e >35,>40 >35,240
X - =AUy = et i st .
Flattening H=1.09t/(0.09+t/D) H=1.09t/ H=1.09t/(0.09+t/D) H=1.09t/(0.09 H=1.09t/(0.09+t/D)And test H=1.09t/(0.09+t/D) S<10mm, H=1.095/ ChoosetodoS<10mm,
Test{mm) And testintegrity (0.09+t/D) Andtestintegrity | ~ Andtestin integrity,D>150mmnotto do Andtestintegrity (0.09+5/D) H=1.095/(0.09+S/D)
Flaring Internal meridian a=600,Flaringrate ASTMA4§0innerdiameter a=600,Flaring rate 9-17%D, _ a=600, S<10mm,GB/T242,  ChoosetodoS<10mm,GB/T242,
Test expansionrate 21-68%D 21-68%D Expansion value =10% T<10mm not to do Flaringrate:20%D a=600,Flaring rate:18%D  a=300400 600,Flaring rate: 100D
; wan wlm win H grade steel grade accord
Grain ASTM112, T# % 7 Agreement requirements  Agreement requil ;
Size or Thicker “*”6#or Thicker Thiéﬁgrt?ﬁgmgolr‘%-i{col:er) (ferrite content)45-55%)  (ferrite content)45-5 JISG0551 7#or Thicker 20
D Pmax = :
<25.4 7 wmtest S g o P=220.6t/D,It can be e B Test pressure TMpa; o hereR=
ydraulc | 254381 10 PeSD ﬁﬁiﬂﬁf T by PSEePmaxslliD replaced by E213 PeED 0 e P2%t/D, ReT0%RD0.2 DR o, mumﬂﬁm ’
38.1-50.8 ifi : 23 ] : pa);Choose one o in the fi la: edd e formula; it can be Jetection ¢
Test(Mpa) aie i; o E213 ultrasonic or Choose one of ultrasonic or Eg_26 water ultrasonic, eddy current, ?urrtgn?;?nubaé ﬁseg replaced by non- 8 GMSmg?zG?Ebm;:;ad
i etrs placed by non- E426 water ultrasonic, eddy pressure, subjectto water pressure iad destructive testing i vt
76.2-127 24 dognyctive pressure current, water pressure negotiation AR
L 2127 31 tesng
Heat Treatment Requirement Requirement Requirement Requirement Requirement Requirement Requirement Requirement Requirement
| O.D.Range(D)  Alowable deviation | O.D.Range(D) Alonabledevigion . O.D.Range(D)  Mowatkedeveion O.D.Range(D)  Aloeble deiaion OD. Aliowable deviaton |~ O.D. Alowable deviation O.D. Mlowehledeiaton ~~ O.D. | Allowable deviaion  O.D. Ordinary Higher level
<254 +0.10 <127 +0.13 10294826 +0.4/-0.8 <12.7 +0.13 10-<16 *0.13 D3 £0.7%5£0.30mm <60 +0.25 630 +0.15/-02 6-10 | *£0.20 @ *0.15
254-38.1 +015 | >127381 013 | >48261143 +08/-08 >127318  +013 4 16-38 019 Choose the larger one 60-<80 +0.30 T >10-30 £0.30 | £0.20
. >381-<508  +0.20 >381889  +025  >1143<21908 +16/0.8 >318889 = +025 >1143219 Sty iy B4, | oems=lamm | o< (g ) >30-50 +030  >3050 +040 4030
olerance > | - >76-114 +0.38 Choose the largerone | 100-<(120 +0.4/-0.6
For O.0 (mm) | 208-<635 +025 | >8891397  +038 | >219084572 +24/08 >889-1397 = +038  >219.0845 STt FoEL T oo
; 63.5-<762 +030  >13972032 +076 | >4572-6604 +3.2/08 >139.7-2032  +0.76 152168 Y064 160-<200 +0.4/-12 =50 +0.75%D  >50 £0.9%D +0.8%D
76.2-101.6 0.38 >6604-864 +4.0/-08 >168-219 +0.79 >200 +04/-16
>1016-190.5 +0.38/-0.64 >864-12192 +4.8/-0.8 >219-356 +157/-0.79
| >190.5-2286 +0.38/-1.14 | | | N >356-610 +3.18/-0.79 _
W.T. Mlowable deiation | W.T.  Allowable deviation W.T. Nowabledesafon. ~ W.T. Aliyveble devition W.T. Mlowebledeviion ~~ W.T. Alowzble devition W.T. Alowable deviation WT.  AMlowabledadation =~ W.T. OrdinaryHigher level
0 > 3
_— <381  *£20%,-0 <127 | £15% | 102973.03 ‘20N | <127 150 | 10.20-73.08 10-<16 +15% 13 EI65E02mm | D<40,t<2 - +04/0 $20 | A0 | <3 | £0.14[+12,55
olerance For i i > y +10% Choose the largerone > ” . ’ = %S | -10%S
WT, (mm) >381 | £22%,-0 1272032 £10% | (opesns a5 55‘3}‘5 >1272032 +10% | Sepcans Wig +125; s D<A0122 ol 20000 ’
88.9-457.2  +15%)/ 88.9-457.2 >114-219 e T4 +75%5+£015mm D=>40 +20%t-0 S8 +22%.-0 S>3 +1255 £10
(t/D>5%) -12.5% (t/D>5%) | >219-610 | +15%/-12.5% Choosethelargerone ' -10%S %S
—_— D<127,0.833 D<127,0.833 D<127,0.833 D<127,0.833 TR ST
endin 127<D<2032,1.25 127<D<2032,1.25 127<D<2032,1.25 127<D<2032,1.25 S i = uaerien icali i < T A
(mm/m 2032<D<3239,167 2032<D<3239,167 = 2032<D<3239,167 2032<D<3239,1.67 Reasoei Reasonably Stmigt and 3mm/m Prachical i straseht Lo/ $>15<2mm/m
: ; | hardness test HRB<=00: after ation, the
When the wall thickness is HRB<=90, t<1.65mm can HRB<290(S32750/ HRB<290( HRB<290(S32750/ auammb[e deviation of the wall mdmess ne%
the average wall thickness, be made as table or HY, hs < HRB=90 tubes with outer diameter<=38mm ca
Hardness | the wall thickness tolerance inner diameter<6.4 SR S HRC§§SGSO3E$;){(}))<32 (special requirements) acoording to Delivery within -£0.01%S the aﬂo‘mble de"“a“o”
is 10%S t<=0.51 can not be made HRC<30(S32750<32) HRC<30( S0 <32) of wall Ckn%m % gt%ccﬁ I\.'%?red tuat +‘3ngff’/os outer diameter
— HGSPIPAGE31-32
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Chemical Requirement
U.S.A Stainless Steel Grade Chemical Composition Table (A312/A312m)

| UNS :
Grade |Design C Mn| P S Si Cr Ni Mo
| -ation”

Ti ‘ Nb

TP304  S30400 0.08 2.00 0.045 0.030 1.00 18.0-20.0 8.0-11.0
TP304L S30403 0.035° 2.00 0.045 0,030 1.00 18.0-20.0 8.0-13.0

TP304H |S30409 0.04-0.10 2.00 0.045 0.030 1.00 18.0-20.0 8.0-11.0 _
TP304N | 530451 0.08 2,00 0.045 0.030 1.00 18.0-20.0 8.0-11.0 0.10-0.16
TP304LN | S30453  0.035 2.00 0.045 0.030 1.00 18.0-20.0 8.0-12.0 0.10-0.16
TP3095 |S30908  0.08 200 0.045 0.030/1.00 22.0-24.0 12.0-150 0.75 '
TP309H | S30909 0.04-0.10 2.00 0.045 0.030 1.00 22.0-24.0 12.0-15.0

TP309Cb 'S30940 008  2.00 0.045 0.030 1.00 22.0-24.0 12.0-160 0.75 o,
TP309HCb S$30941 0.04-010 2.00 0.045 0.030 1.00 22.0-240 12.0-160 0.75 10 Cmin,

TP310S S31008 008  2.00 0.045 0.030 1.00 24.0-26.0 19.0-220 0.75
TP31CH $31009 0.04-010 2.00 0.045 0.030 1.00 24.0-26.0 19.0-22.0
TP310Cb S31040 008  2.00 0.045 0.030 100 24.0-26.0 19.0220 0.75 LN,

TP310HCb $31041 0.04-010 2.00 0.045 0.030 1.00 24.0-260 19.0220 0.75 W, |
TP316 S31600  0.08  2.00 0.045 0.030 1.00 16.0-18.0 10.0-14.0 2.00-3.00 |
TP316L S31603 0035° 2.00 0.045 0.030 1.00 16.0-180 10.0-14.0 2.00-3.00
TP316H $31609 0.04-010 2.00 0.045 0.030 1.00 16.0-180 10.0-14.0 2.00-3.00

TP316Ti 'S31635  0.08  2.00 0.045 0.030 0.75 16.0-18.0 10.0-14.0 2.00-3.00 5i C;g” 010 |
TP316N | S31651 0.08  2.00 0.045 0.030 1.00 16.0-18.0 10.0-14.0 2.00-3.00 0.10-0.16 |
TP316LN |S31653 0035 2.00 0.045 0.030 1.00 16.0-18.0 10.0-14.0 2.00-3.00 0.10-0.16

TP317  S31700 0.08 2,00 0.045 0.030 1.00 18.0-20.0 11.0-15.0 3.00-4.00
TP317L S31703  0.035 2.00 0.045 0.030 1.00 18.0-20.0 11.0-15.0 3.00-4.00

TP321 $32100 008  2.00 0.045 0.030 1.00 17.0-190 9.0-12.0 F 0.10 |
TP321H $32109 004-0.10 2.00 0.045 0.030 1.00 17.0-19.0 9.0-12.0 AN Nimic| 010 |
TP347 | S34700 008  2.00 0.045 0.030 1.00 17.0-190 9.0-130 G |
TP34TH $34709 004-0.10 2.00 0.045 0.030 100 17.0-19.0 9.0-13.0 H |
TP347LN | S34751 0.005-0.020 2.00 0.045 0.030 1.00 17.0-190 9.0-130 0.20-0.50 0.06-0.10
TP348 $34800 008  2.00 0.045 0.030 100 17.0-19.0 9.0-13.0 G 010
TP348H $34809 004-0.10 2.00 0.045 0.030 1.00 17.0-19.0 9.0-13.0 H 010

A. New designation established in accordance with Practice E527 and SAE J1086.
B. Maximum, unless otherwise indicated.
C. The method of analysis for nitrogen shall be a matter of agreement between the purchaser and manufacturer.

D. For small diameter or thin walls or both, where many drawing passes are required, a carbon maximum of 0.040% is
necessary in grades TP304L and TP316L. Small outside diameter tubes are defined as those less than 0. 500 in. (12.7 mm) in
outside diameter and light wall tubes as those less than 0.049 in. (1.20 mm) in average wall thickness (0.044) in.[(1.10 mm)
in minimum wall thickness].

E. For welded pipe, the phosphorus maximum shall be 0.045%.
FTi5 X (C+N] min, 0.70 max.

G. The niobium content shall be not less than ten times the carbon content and not more than 1.00 %.H. The niobium
content shall be not less then eight times the carton content and not more than 1.00%.1. Grade S34751 shall have a niobium
content of not less than 15 times the carbon content.

China Stainless Steel Grade Chemical Composition Table (Gb/T20878)

N Other

TypelS/| Sam ‘ Grade C |Si|Mn|P | s Ni
yp N [UNS De- | I ] i
signation | | |
1 530210 12Cr18Ni9 0.15 1.00 2.00 0.0350.030 8.00-10.00 17.00-19.00 0.10
2 530408  06Crl9Nil0 0.08 1.00 2.00 0.0350.030 8.00-10.00 18.00-20.00

o SINOTEC -
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3530403  022Cr1SNil0 0.03 1.00 2.00 0.0350.030 8.00-12.00 18.00-20.00
4 530458  0BCrISNi1ON 0.08 1.002.000.0350.030 8.00-11.00 18.00-20.00 0.10-0.16
5530478 06Cr19NiGNbN 0.08 1.00 2.50 0.0350.030 7.50-10.50 18.00-20.00 015030  Nb0.15

6 530453  022Cr19Ni10N 0.03 1.002.00 0.0350.030 8.00-11.00 18.00-20.00 0.10-0.16

7530908  06Cr23Nil3 0.08 1.00 2.00 0.0350.030 12.00-15.00 22.00-24.00
8 531008  06Cr25Ni20 0.08 1.50 2.00 0.0350.030 19.00-22.00 22.00-26.00

9 S31608 06Cr17Ni12Mo2 0.08 1.00 2.000.0350.030 10.00-14.00 16.00-18.00 2.00-3.00
10531603 022Cr17Ni12Mo2 0.03 1.00 2.00 0.0350.030 10.00-14.00 16.00-18.00 2.00-3.00

E 11531609 O7Cr17Nil2Mo2 0.04-0.101.00 2.00 0.0350.030 10.00-14.00 16.00-18.00 2.00-3.00
g. 12531668 06CHITNII2Mo2Ti | 0.08 1,00 2.00 0.0350.030 1000-1400 16001800 2.00-300 Ti5C-0.70
13531658 OGCAITNILMO2N | 0.08 1,00 2.00 0.0350.030 10.00-13.00 16:00-18.00| 2.00-300 010016
14531653 022CI7NIIMO2N | 0.03 1,00 2.00 0.0350.030 1000-13.00 1600-1800  200-300 010016
15531683 06CrI8Ni12Mo2Cu2 0.08 1,00 2.00 0.0350.030 10.00-1400 17.00-19.00 120-275 100-250
16531683022Cr18N14Mo2Cu2  0.03 1,00 2.00 0.0350.030 12.00-16:00 17.00-19.00  120-275 100-2.50
17531708 06Crl9Nil3Mo3 | 0.08 100 2.00 0.0350.030 11.00-1500 18.00-2000 3.00-400
18531703 022CrI9Ni13Mo3 | 0.03 100 2.00 0.0350.030 11.00-1500 18002000 3.00-400
19532168  O6CrISNILLTI | 0.08 100 2.00 0.0350.030 9001200 17.00-19.00 Ti5C-0.70
20532169 OTCFONILLTI  0.04-0.100.75 2.00 0.0350.030 900-1300  17.0020.00 TiAC-060
21534778 06CISNiLIND | 0.08 1.002.00 00350030 900-1200  17.00-1900 Nb:10C-1.10
22534779 O7CPISNIIND  0.04-0.10100 2.00 0.0350.030 9001200  17.00-19.00 Nb:8C-L.10
23511348 O6CrI3A | 008 100 10000350030 060 11501450 | | AL0.10-0.30
= 24S11510 10015 012 10010000350030 060 14001600 |
g. 25511710 10CAT 012 10010000350030 060 16001800
26511863 022Cr18Ti 003 0.751.0000350030 060  1600-19.00 b i
27511972 019CrI9Mo2NbTi | 0.025 100 1.000.0350.030 060  17.50-19.50 1.75-250 0.035 (Z'(*C‘m ]{g-ﬁg”
w5 28541008 06Crl3 0.08 1001.0000350030 060  1150-1350
§§ 29541010 1213 015 1.001.0000350030 060 11501350

Except for the indicated range or minimum value, the components listed in the table are all maximum values.

The value in the brackets is the maximum value allowed
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Super Austenitic Stainless UNS N08904(904L)
AVAILABLE STANDARDS: AST/ASME A312/SA312; ASME B677;EN0216-5

Physical Properties Table

Stainless Steel Grade Chemical Composition Table

Total
Impu
-rities

Mark

W‘V Mg | Nb|Li

Properties & Applications

904L is Super stainless stell with low carbon, high
Ni and Mo.Good activation-passivation transition
ability, good resistance to sulfur, acetic acid,
methane acid and phosphoric acid corrosion. With
low carbon (max.0.020%), there is no carbide
precipitation in normal heat treatment and
welding, thus eliminating subsequent risk of

intergranular corrosion.

Cherical Compositon

P max ‘ S max

C max Simax | Mnmax

0.02 1.0 2.0 0.040 0.030

Density & Coefficient
of Expansion

Density | Temperature | Coefficient of Expansion

20-100°C 15.0"10-6k-um/m°C
8.24g/cm®  20-200°C 15.6%10-6k-pm/m°C
20-300°C 16.1710-6k-pm/m°C

Available Size Range for Seamless

Pipe/Tubes

19.0-23.0 23.0-28.0

0OD:6-114mm

Applications

Equipments like reactors for petro-chemical
industry. Gas desulfurization equipment, like
tower shell, flue, shutter spray system. Washers
and fans used in organic acid process system.
Equipments for sea water processing, paper pulp,
sulfur, nitric acid and pharmacy. Food
equipment/jars/bottes, centrifugal machine,

reactors used in pharmaceutical factory.

Cu max

4.0-5.0 0.10 1.0-2.0

Physical Properties

Yield
Strength | Elongation
Rp0.2 Min
(=Mpa) |

Tensile
Strength

Condition >Pm

(Mpa)

Annealing

1100-1040°c 207720

230 35

Thickness

WT:0.5-15mm

German | C |Si [Mn| P | § cr | Mo | Ti Cu ‘ Fe . | Co |
DIN Grademaximax:maxmax_max ! maxlmax max

MonelK500

1 (UNS NO3500) W-r24360 03 | 05 2 0024 834 25 >63
Monel400 0.35

2 (UNS NO440 W-Nr24 03 |05 2 0.024 085 2834 25 23315 6366

3 N2 0.005,0.003 0.002 0.001 0.001 0.007 =>0908

4 24068 001 003 0.002 0.001 0015 0.04 >09.9

5 N([ﬁ%?[] 2.4066 01l 01 005 0.005 006 01 =096

6 N8 02 015 0.2 0.015 015 03 =09

0.02 |0.02
T DN 010 01 0.05 0.005 006 01 =0035
8 NY1 002 0.1 0.005 01 01 >997
0.002 0.01

g9 NY2 01 001 01 01 =094

10 NY3 01|02 0.005 015 025 >9

11 NMg0l 005|002 005 0.005 005 007 >096

0.15

12 NS1019 01 |5=2 005 0.005 005 007 =904
UNS NO6600

13 (inconel 600) W-Nr2.4816 015 05 1 0015 0015 1417 05 | 610 =712
UNS NOG601 :

14 (Inconel 601) W-Nr24815 01 | 05 15 0.02 0015 21-25 1 Margin 1.0-1.7 | 59-63
Hastelloy C276 145 .
15 (UNS N10276) W-Nr24819 001 (008 1 004 003 165 1517 47 Margin 2.5
16 HastelloyC 008| 1 1 004083 31517 47 Margin 25
Hastelloy C22 ' 0 125 ]
17 (UNS NG022) W-Nr24602 0015/ 008 05 002 002 05 145 26 Margin 2.5
Hastelloy B-2 :
18 (UNS NI066S) W-Nr24617 002 01 10 004 003 10 2630 2T Margin 1.0
19 Hastel!oyB 005( 10 10 004 003 10 2630 46 Margin 2.5
UNS NO6625

20 (Inconel 625) W-Nr2485 01 | 05 05 0015 0015 2023 810 04 05 5 =58
UNS NOTTL8 07 .

21 (Inconel 718) W-Nr2.4668 008 035 035 001 17212833 115 03 Margin 0208 5055 1
UNS NOB8825 195 06 )

2 (incoloygps) W-Nr24858 005| 05 1002 003 27 2535 1o 153 Margn 3346
UNS NOSS00 0.15 :

23 (Incoloy 800) 14876 ar| 1 |15 0.015 1923 06 0.75 Margin 01506 30-35
UNS NO8810 0.05 0.15 )

24 (incoloy 800H) 14958 01 1115 0.015 1923 06 0.75 Margin 0.15-0.6| 30-35
UNS NO8B11 006 0.15 . _ '

25 (incoloy 800HT) 1.4959 01 B 0.015 1923 06 0.75 Margin 0150.6 30-35

345 035

345 035

345 035

0204

0,003

0,001

0.1

0.02

0.1

0.1

0.1

0.07
015

0.05

315
415 04

475
55

0.02

01

05

0.35

0.3

06

04

05

Al+Ti=
0.85-120

Al+Ti=

10.85-1.20

Al+Ti=
085-1.20
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Physical Properties Table Outer Diameter And Wall Thickness
: : : : I, ' - . Nominal Jube
United States | German |Density| Melting | Alloy and |Tensile Strength|Yield Strength Elongation| Brinell Diameter rOutEr AlSI B36.10 B36.19
o | 3 - o 2 2 o/ L £ 2. x ; g 3 : 5 ; " 3 ! 14 z = : i ;
UNS Grade |DIN Grade (g/cm’)| Point(’C) | State | (RmN/mmv) |(RPO.2N/mm’) (AS%) | Hardness ND|NPS| D Sch5SiSch105/Sch10/Sch20Sch30/Sch40S| STD [Sch40'Sch60Sch80] XS [Sch80SiSch100Sch1201Sch1405ch160 XXS
Moneld00  W.Nr. 6 |ly8|w3| - [124] - | - | - | 113 amlam| - |24 |24] 240 | - 3 : : :
s 480 170 35
(UNSNO440) 24  8.83 113001390 g |a4liar| - |ass| = | = | = | 224 |224[224| - |302|302] 302 | - : ; 3 5
MonelK500  W.-Nr. 10 |smlizal = |16 | = | = | = | 231 2311231 | - [320[320] 320 | - x z s ’
8.84 1316-1400 960 390 20 - - - - - - - - -
(UNS NO5500)  2.4360 15| 12 (213|165 211 | - : = | 21 |lam|2mr| - |33 313 373 | - . - 478 747
20 | 3/4 (267 | 165|211 | - | = | = | 287 |287|287| - |301(391] 391 | - : - | 556|782
3 NO2200 | 2.4066 - - - - - - -
s vl s - - - 25| 1 [334|165| 277 | - | = | = | 338 |338/338| - |455 455 455 | - - - | 635 909
g ‘ ' 32 10/ 422165| 277 | - | - | - | 356 |356/356| - |485|485 485 | - . ~ | B35 }870
NO2201  2.4068
40 |1(1/2) 483 | 165| 277 | - | - | - | 368 368368 | - |508(508 508 | - . - | 714 [10:15
Kiifigalig e h . . 50 2 603 165 277 - - - 391 391391 - 554|554 554 - - - 874 1007
o UNSNOGBOO WNr o, oo treatment 65 2(1/2) 730 | 211 | 305 | - | - | - | 516 |516/516| - 701|701 TOL | - . - 953 1402
(inconel 600)  2.4816 : 80| 3 889 211 305 - - - 549 549 549 - 762|762 762 - - - 1113 1524
Solution 500 180 35 <185
treatment 90 |3(1/2)101.6 211 305 @ - - - | 574 574 574 - 808|808 808 - - - - -
Annealing o 200 . 00| 4 1143 211 305 - - - | 602 602602 - 856856 856 - 1113 - 1349 17.12
% UNS NOB6601  W.-Nr. oy Ltz treatment 125| 5 1413|277 34 - - - | 655 655/655| - |953|953 953 - 1270| - |1588 19.05
(inconel 601) 24815 ™ - 150| 6 [1683|277| 34 | - | - | - | 7.1 |7aal71a| - |1oo7iosyl 1097 | - |1427| - | 1826|2195
Solution 600 240 30 <220
treatment 2000 8 2191 277 376 - 635 7.04 818 818 818 1031 12701270 1270 1500 1826 2062 2301 2223
. Hastelloy C276 W-N. 250| 10 2731 340 419 - 635 7.80 927 9.27 927 127015091270 1270 1826 2144 2540 2858 2540
(UNS N10276)  2.4819 Hastelloy 300 12 3239 396 457 - 635 838 953 9531031 1427 174801270 1270 2144 2540 2858 3332 2540
8.9 13251370 690 283 40
; C/C276 350 | 14 355.6 396 478 635 7.92 953 - 953/11.13 15.09 19.0512.70 - 2383 2779 3175 3571 -
8 Hastelloy C T T T i T i i
Y 400 16 4064 419 478 635 792 953 - 9531270 1666 21441270 - 2619 3096 3653 4049 -
Hastelloy C22 WA | g o 15 4370 Hastelloy o0 . i 450| 18 4572 419 478 635 792 1113 - 95311427 190523831270 - 2936 3493 3967 4524 -
(UNSN6022) 24602 =~ ¢/c22 500 20 5080 478 554 635 953 1270 - 9531509 2062 261911270 - 3254 3810 4445 5001 -
1o HasteloyB2  WNr | oo Hastelloy . 116 i 550 22 559 478 | 554 635 953 1270 - 953 - 222328581270 - 3493 4128 4763 5398 -
(UNS N10665) 24617 7 B-2 600 24 610 554 635 635 953 1427 - 9531748 2461 30961270 - 3880 4602 5237 5954 -
: 650| 26 | 660 - - 792 1270 - - |os3 - | - | - jz70l - ; : ; — | -
11 Hastelloy B
y 700 28 Tl - _ | 792 1127011588 - |953] - | - | - p270 - 5 g ‘ 5 ;
UNS NO6625  W.-Nr- 750 | 30 | 762 | 635 | 792 | 792 [1270i1588| - |953] - | - | ~ h270l O\ \ y 2 4 z
12| {inconel 625) | 2.4g56 | S+ 110} & A P 39 s1: 800| 32 813 - | - 792 12701588 - 9531748 - - 1270 - ; w | om0 | o || =
13 UNSNOTTI8  WNE. oo e o Solution \ - s i 850 34 864 - - 792 12701588 - 9531748 - | - 1270 - " - -] ;
(inconel 718) = 24668 treatment b 900 36 914 - _ | 792 1270l1588 - |es3lagios| "=t = 270 - n . : « || =
UNS NO8825 | W.-Nr. 950 | 38 965 - - - - - < [9:563%- - - 12700 - - - - - -
14/ (incoloy 825)  24g5g | 8-1 |1370-1400 825 500 220 30 0 Tl _ — Nlo *2W 7 o _ L . _ .
UNS NOB&00 10500 42 1067 - - - - - =N, |853] - - - 121 - - - - - -
15 (incoloyso0) 14876 8.0 1350-1400 800 500 210 35 < e (e - - s - 570 - -
UNS NOB8]10 11500 46 1168 - - - - - < (953 - - - 2700 - - - - - -
16 (incoloy 80oH) 14958 | 8.0 1350-1400  80OH 450 180 35 00 48 lms| - _ . N N . _ _ —1—
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