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Development and Application of Continuous Mill for Large-sized
Dual-straight Seam Stainless Steel Welded Pipe
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Abstract: Briefed here in the essay are the research status concerning the straight weld pipe mill both at home and abroad.
Focused on are the development and application of a continuous mill for large-sized dual-straight seam weld pipe. This mill
is equipped with the 2-station steel coil unwinding device, and the steel strip online automatic centering and welding device,
the multi-step progressive cold-bend formation system, the multi-gun composite welding process and multi-station welding
intelligent control system, the online automatic pipe-cutting and pipe end beveling integration technology, etc. , owing to
which production of large-sized dual-straight seamless steel weld pipe with the maximum OD as 820 mm is realized with
high productivity and low operation cost. Meanwhile the MES management system specialized for production of the stain-
less steel welded pipe is used. The system is capable of perfectly combining with the control system of the welding mill so
as to realize information-based management and intelligent manufacturing of the product.
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Fig. 1 Schematic design of continuous production unit for large-size

double straight-seam stainless steel welded pipes
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Table 1 Basic parameters of unit manufacturing capacity
- SRS /mm RBUEARIE KA mA™ e MR
- HhE EEJE K /mm /(mm-min™")  /(kg-h™") /KW
HICR R CIR-R R BEG a5 406~820 4.0~14.0 6 000~18 000 2580 1500 3500 729
K2 XEBIZSH
Table 2 Key process parameters
R JRE P/ mm H /A HLFE/Y WREATE | PR
SR REJE K PAW GTAW GTAW PAW GTAW GTAW /(mm-min™") /°C
PrHAG R 0 6000 300 210 29.1 18.6 15.9 210 1052
AN 300 200 27.9 17.7 16.6 210 1055
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Fig. 2 Process flow of large-size double straight seam stainless steel

welded pipe production
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Manufacturing execution system (MES) for the production
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Fig. 4 Application of large-size double straight seam stainless steel

welded pipe production line
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Table 3 Chemical composition of weld seam in stainless steel welded pipes (wt. %)

TiH C Si Mn P S Cr Ni
JRGE] 0.043 0.34 1.29 0.034 0.0026 18.37 8.20
FREETT 0.044 0.34 1.28 0.033 0.0024 18.30 8.16
GB/T 12771—2019 (S30408) <0.08 <1.00 <2.00 <0.040 <0.030 18.00~20.00 8.00~11.00
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Table 4 Test results of room temperature tensile tests for stainless steel welded pipes

T H iR E R /MPa FE MRS R, ,/MPa K5 R AL /%
JREET 656 289 56.5
JRak 1T 656 294 55.5
GB/T 12771—2019(S30408) >515 >205 >40
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Table 5 Impact test results of welded joints of stainless steel welded
pipes
WIS RERE A,/ STYIRTIT/ % <]
1 2 3 1 2 3 e
JHEET 109 108 113 100 100 100 B
JREETL 121 130 129 100 100 100 K2
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Fig. 5 Full-field scanning metallographic micrograph of the welded joint of stainless steel welded pipe
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Fig. 6 Metallographic structure of weld seam I
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Fig. 7 Metallographic structure of weld seam II

TCEAE L S I A = S, FT8% T 1558 TCO B Tube Shape Closed—loop Control System of JCO Form-
TR BTG N T T 2 RN 5 4 i S WL 2 BN 2 ing Machine for LSAW Pipe [J]. Steel Pipe, 2026, 55
b gy s b 2 L Tl (1):82-86.
};?fz:f;j J;ii)% f J; ;Zj;%;%k?&zgfﬂ*j? iﬂi (6] ThSrAR, BRAT, MK SC . ARE FEX B BOY B i 3
AZO BRI L2 SRR TS, 5 10 0 5 (7). W TR 4R 2018, 25 (2)
R EBEAEWIRE A o LA 207-210.
JE T TR AR XA B B KA v o i | A R T R MA L D, CHEN S, SUN Y W. Simulation and experi-
W26 R HH S AP AE SR RIS PSSR P8 T ment on pre-forming section of welded pipe FFX form-
W] R SRR B T RS S P AR AN R AR A ing with explicit dynamic algorithm[J]. Journal of Plas-
- SR EL Rk s . . . ticity Engineering,2018,25(2):207-210.
Al Ut PO EREALTIARE. WALy e S i o5 FEXOR 8 B R d A 0
%‘I_Xd‘/J\jﬂ:E: \giﬂTﬁﬂﬁﬂ"ﬁﬁ&ﬂﬁﬁﬂZy—?ﬁﬁﬁﬁ A P e [T, 145 2024, 47(3) : 64-68.
] A/ MR E A R 2Bk T1% XU E M, JI H,LIJ Q,et al. Application of FFX Form-
FICOER T WIE T 4. VHES T S HELn) ing Technology in Stainless Steel Welded Pipe Produc-
AR NP R TER N T2 SR PR E AL tion[J]. Welded Pipe and Tube,2024,47(3) :64-68.
IR A S S R A TRAT AT 4R T2 ] [8] farflizt i kR, AL, 45 . S T RO A5 S H:
FEANGEAEAE A 7 v v R 9 A (— ) ——P630 mm
S 30k GG R HLAL R 7 T BF R (] 164% 2010,
(1] APBHE S EAR . REARERINE LR 604 33(9):19-28.
LT AR, 2018(1) : 32-35. HE D F,CAO Z L,ZHOU Z J, et al. High Power Laser
(2] 2V ORGSO I 2 T 4 B LA SR T[T ). Deep—penetration Welding and Its Troubles During the
HEA ,2015,21(4) :8-12. Production of Stainless Welded Pipe (1) —A Kind of
LI P Z. Analysis on Consumption Market and Its De- Welding Method for ¢630mm Stainless Steel Continu-
mand on Stainless Steel Seamless Pipe [J]. Special ous Welded Pipe Unit[J]. Welded Pipe and Tube,2010,
Steel Technology,2015,21(4) :8-12. 33(9):19-28.
(3] BEREZ:, T4 R EARG N IR 43 H7 2 ki 2 (9] REgkts XU, 405 45 EAEMTURE L 4 nefLfs
W R e LT 5, 2017(1) :40-43. RURHEHOAR SR RR [T ] 48, 2025,48(4) : 11-17.
(4] AEE BRI EHERSHILAN & RIS, CHENG J B, LIU M, YU H, et al. xploration of Key
1998,27(4):13-18. Technologies and Pathways for Intelligent Transforma-
PENG Z M. Development Trend of Straight Welded tion of SAWL Pipe Production [J]. Welded Pipe and
Pipe Mills Both at Home and Abroad [J]. Steel Pipe, Tube,2025,48(4):11-17.
1998,27(4):13-18. (101 g WA AU TR Hh 5 v [ 5
(5] afythi, sy b AR JCO MU HLAS 70 P 3142 i e 2r e [N R 42 4, 2025-04-03 (007).DOI:
ARGt K LT 948 ,2026,55(1) : 82-86. 10.28153/n.cnki.ncyjb.2025.000765.

ZHANG H K, HAN L K. Design and Application of SmERMAE : http : //www.71dhj.com



