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Development of Investment Casting Bifurcate Tubes for Boiler
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The bifurcate tubes used as pressure parts in boilers are usually made by plastic deformation, and grinder, or electric
discharge, machining. Recently high temperature, high pressure boilers, however, need bifurcate tubes which have more
accurate dimensions and thickness which requires many man-hours to achieve. We have established a new technology
employing hot isostatic pressing and precision casting which allows the manufacture of complicated parts with net shape.
This new technology enables the manufacture of high quality bifurcate tubes at low cost. The high quality bifurcate tubes
made by this new method are by no means inferior to conventional ones in material performance, and are far superior in
accuracy ‘of dimensions. Their durability in actual boiler tests of over 20 000 hours was verified, and they are now partly
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coming into practical use.

1. &3 A » &

KA TOWMERICERENLH5HE (N4 775 — 1+ F2—7
HHNEY E—2) i3, KEHERSLHERFEL, To%ico
HUMI, #nI, AEEOSHEEMIRVCRERED T 4
YEZBHDLWERENLIc L 2BREENTEATREIC L D 8LE R
NnTwa,

L2L, EOEE - BERKRA 7, BoEBBRTERA 5%
i, ERTrOoBTESEDSEErBEICT ), TOMECS
KOTH, WHIL2ELCWb, 22 THEERRR Ay b
A7 TEET I 7y 7 AR ESERICER L, BESKE
METHE (HIP) toMAY T, SRE, STEEENSEE %
a2 b CBET 2 HMEBARL, WE - WERRE L TCORE
S DA RMERE 2 HEIE L 72

2. PIEEDHREME

KA Z OB, HRIEE EASCLNBeOWBRk, B
&, ME?*H D, HMEGRESEEONEIK R UMERRD—
BlER 1 IR

WESRUSTEE ORI, BEBN & IEHBIERICET»
<, MENE HET2@E T ML A L CoENeE
WIcT 2 L0k Y, SHEEERIcHmgEE S Co T Bk
DBFIE % K5 WESATIC LTV 5. “FERA A RMO B
IZBWTEHEIER - SESICER»?ES LN T E8EMDER T,
1 E TInE VISR HERHC D v O TSR B I 25 o) SIS el
RRESRL, RERCHMEMEREIEEL 7225 ARB T3 REMNSH
T# % SCPH 1 8I5ME iz D Tib~ 5, SCPH 1 (b4 il
BR2ICRTEBY) TH 3,

®1 RERLIEEOHRSRTE

Materials of bifurcate tube made by preci-
sion casting

SHEME | LT Fa TR AR AHRK
SCPH 1 STB 410 BeskeR

SCPH 11 STBA 12 0.5 Mo
SCPH 21 STBA 23 1%4Cr-Y4 Mo $A
SCPH 32 STBA 24 2 ¥4 Cr-1 Mo 88

#2 STB410, SCPH1 MMM L SCPH 1 D5
i

Standard of chemical composition of STB 410 and
SCPH 1, and practical composition of SCPH 1

(@ 5 8 (o) EERR C | S | Mn | P S
- STB 410 n##E | <0.32( £0.35(0.30~ | <0.035 | <0.035
1 BEHRUIREONERUMETIR — HESRLSEEONBEIR L iFo~ 7 0.80
v E R ) . o SCPH 1 n#its | <0.22| £0.60 | <0.70 | <0.040 | <0.040
Appearance and section of bifurcate tube made by precision casting and hot
isostatic pressing process SCPH 1 @ﬁﬁﬁg 0.15 0.25 0.57 0.012 0.004
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Prosess of manufacturing of bifurcate tube made by precision
casting and hot isostatic pressing
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Section of test pieces before and after of hot isostatic
pressing
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Conditions for manufacturing of bifurcate
tubes
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Mechanical properties of precision casting material at room tempera-
ture and at 673 K
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Creep rupture strength of precision casting material
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Low-cycle fatigue strength of precision casting
material
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Bifurcate tube after 20 000 hours’ use
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