BT >HRERIC L2 TEEME] oRmHfl 165

RAMTER

B Technical Data

BMRBZEICL S [EEMHE] ORRES

RICHE !, e
Product of Composite Material by PPW (Plasma Powder Welding)

Koji Oya and Manabu Watanabe

Synopsis

The weld overlay technique is an effective mean for the resistance to corrosion, wear and carburization. We have been
developing PPW (Plasma Powder Welding) process for over 40 years and manufactured several composite materials using this
overlay technipue.

(1) Boiler Super Tube BST276 and BST625 have been applied to waste- to -energy plants in Japan since 1988 without any
troubles. A new generation boiler super tube BSTI has been developed with higher contents of Cr, W, Al,and Si, without
Mo and Co. A high temperature (800 °C) molten salt test revealed higher corrosion resistance against oxide and chloride

formations of BSTI as compared with that of BST276 or BST625. BST1 is expected to be longer life, resulting in higher
efficiency for waste-to- energy plant operation.

(2) Abrasion is required for measuring rolls and axial roll of ring rolling mills. Our these rolls are constructed by the weld
overlay of wear resistant Co based KV powder. A ring roll company has installed KV oervlay rolls. The KV overlay rolls
showed superior wear resistance by VC content.

(3) Heat resistant cast tubes have been used for ethylene pyrolysis furnaces. Creep strength, carburization resistance and anti-
coking characteristics are required for ethylene pyrolysis furnace tubes. We have developed a novel clad tube, named EST
(Ethylene Super Tube), and increased the number of installation into the commercial furnaces. EST serviced for 6 years
showed superior carburization resistance by high Cr content and longer tube life than that of conventional tubes.
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* 1 KFEFFERSNERE S0 HEES A%AE W (Forging Production Div., Daido Steel Co. Ltd.)
*2 RFEFEZRMEREE T PPWHES (Shibukawa Plant, Daido Steel Co. Ltd.)
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Fig. 1. PPW coating mechanism.



Quter surface overlay

Fig. 2. Boiler super tube.
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Table 1 Chemical compositions of
BST276 and BST625.
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Table 2 Application of BST276 and BST625.

OD:¢ 31.8-114.3 mm
Size |Thickness:3.5-6.0 mm

0 Base tube —
(wt%) L(Shipping length):0.9-13 m
C Si Ni Cr | Mo | Co W Grade |STB340,STB410,SUS310J1
BST276/ 0.01| 0.2 | Bal. | 21 13 2 3 Thickness|1.0-3.5 mm (single pass)
PPW overlay

BST625| 0.01 ) 0.8 | Bal. | 22 9 2 -

Grade [BST276,BST625BST310S

BST276 = B Max.
BST625 [l OAve.

Alloy625 | '

30Cr—40Ni |

SUS347H |

STBA24 - ]

Corrosion Depth (mm)

Fig. 3. Actual corrosion depth in waste energy plant.

24 waste to energy plants in Japan
Plants (Tokyo,Osaka,Nagoya,Hokkaido, Tochigi,
Kyoto,Kagawa, Toyama,Chiba,etc)

over 8000 plants are on operation now.
Maximum years in operation is 10
years.(2010)

Quantity

2. 2 FHERRE SRRBRFMHBSTI
2. 2. 1 MHEERE

Wik TIRZBERIRE 500 COERIRIEE T T ~ N 0B
LThBY, BE:ZERE ARSI X Vi 2 EEmE
EFGO=— XD 5720, RIEAHOSEHBESG
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Table 3 Chemical composition of BST1.
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2. 2. 2 THEMFHERER

8 10 mm X £ & 20 mm XE & 2mm DR ER T & E 8L
L, JIS Z 2293 33 % i A alER % 673 ~ 1073 K TH
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Table 4. Corrosion test condition in molten salts.

mol% wt%

N2,SO, 3 16.8

A K,SO, 3 20.6
Fe,0, 2 126
PbCl, 3 28.15
o FeCl, 3 12.85
NaCl 2 3.95

KCI 2 5.05

a) Salts
°C 400 600 800
F 752 1112 1472
Time (hr) 100

b) Dipping temperature and time

2.5
% 2 [ o400°c  B600C  D800°C
"3
215
£
=)
Q L
g1
0.5
0 4‘:i:I—I:__

BST105

BST625

BST276

Fig. 4. Weight loss after test.
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Fig. 5. Appearance after test.
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Fig. 6. Micro structures of welding layers STL #6
and KV15.
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Fig. 7. Ring roll mill.
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a) Conventional measuring
rolll after 1 month

b) KV overlayed measuring
roll after 6 months

Fig. 8. Measuring roll.
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Abrasion loss 1.5~2 mm

b) KV overlaid axial roll after two weeks

Fig. 9. Axial roll.
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Fig. 10. Carburization in EST after 6 years.
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