TITANIUM
BUTT-WELDING FITTINGS
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TITANIUM FITTINGS

WELDING PROCEDURE

Titanium Fittings are welded by the method based on WES
7102 ’Practices for Inert Shield-Arc Welding’. Titanium,
light in weight and excellent in corrosion-resistnance and
workability, is widely used in chemical plants, nuclear energy
plants, space development plants, aircraft industry, and for
production of weapons. But titanium is not so resistant to
oxidization and nitrification when heated in the atmosphere
and, therefore, weld metal and other sections susceptible to
welding heat are shielded completely before welding with
inert gas.

@ BASE METAL

Base metal specified in JIS 4600 (titanium strop, sheet, and
plate) or equivalent can be used.

® FILLER METAL

Titanium equal in quality to base metal or of higher purity
shall be used.

® SHIELD GAS

Argon, Helium, or argon/helium mixed gas shall be used.

@ EXAMPLE OF NOZZLE FOR
AUXILIARY GAS SHIELD ON WELD
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Shield Gas
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Auxiliary Shield Gas
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Electrode Shielding Cap
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@ EXAMPLE OF AUXILIARY GAS SHIELD ON REVERSE SIDE OF WELD
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Reverse Side Shield Gas
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® VISUAL CHECK OF WELDED AREA

O BFEWDOERRE

Color on OK/NG FoE
Titanium Properties of Weld Jidament ENE B E B o % & EBHE
Weld BORE
. Sound state of weld free from AVRIF—T gV DIELRTS
Silver contamination. ® 8 BHERTHA,
Gold or & B A2 3PSl
Cocoa Almost no contamination. OK X% EE%:;E?;;‘) Sl & %
Brown = @& wrikn 3
Violet A little influence on surface e TR R D ME M U5,
or ductility, but almost no influence X LU HEE &L T30 -
Blue on properties of weld at large. = FREFEDTIPCLATIC,
Pale Considerably contaminated. T B e n ey
AR . PRYDAVRIA— gV DDHb,
or Sheet weld is fairly reduced in X : e ierde
Grey ductility. R & AR DIEERR CUIE D D eI T 45,
NG TE1&
White or =}
Yellowish | Welded section is fragile. X BRI TS,
White ' B
@ BEVELING CONFIGURATION AND SIZE - B & T
- i ; Plate Root G Root.Eace Beveling Radi Number of
Fittings | type | Beveling Configuration | Thickness | "°°t “@P i Angle Al Passo:
WENESE | B B o4& B OB WwE — bR | V—bE | FAEAE | £ & 2 5
(t mm) (b mm) (d mm) | (r Degree) |(R mm)| 7}
7 0.5~1.5 0 1
I ;“ ‘f 0 —_ — — 1
b 1~2
—=5 0~1 2
N Ty 1.5~ 3 ~ 1 0.5~ 1 1
% ; \ t } 60°~90° | — | 2to
d 3~16 0~ 2 1 ~1.5 Multilayer
b—fp—* 2~% B
Butt-Weld ~ X . o Multilayer
X - bh*‘ d 12~38 0~ 2 1 ~1.5] 60°~90 - % =
=) D ! = =]
= 3 r::'t)-' = ; >~
<r f Multil
R ultilayer
ul| [ /b 12~38 | 0 ~2 |1~1.5|15°~30° [6~10 Y
1 d % &
b—~{<— L}
\‘;{V
} o o Multilayer
H - d >19 0~ 2 1 ~1.5] 15°~30" |6~10
- % B
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© TIG WELDING CONDITIONS (DC, BAR MINUS)
FATBESG(ER-EvI1FX)

Plate b Beveling Size " . Shield Gas Flow Gas Cup
thick- B ains Number|  pp g o g |oeeuede WAE) EIS | o—WEHRI @/min, | Nozzle
eSS Configuration Passes | Root Gap |Root Face | Angle S (e |t | Torch | Audi R aiolss Blamgtor
g — £ 1£ |7 BB | 7 orcl uxihiar S
LI A e b u—rm | e cosdu okl | s e
(mm) bmm) | dmm) | (r°) | (mm) (A) | (mm) B (mm)
— [ |1 0.5 20~30| 0.8 | 6~8
0.5 — 1 — 0.8 15~18(20~30| 6.4
— |1 — 25~35| — |8~12
— I 11 0.8 0.8 0.8
0.8 — — 30~40——8~12]16~20|20~30| 8.0
- JJ\ — | 1 — 1.2 —
C I | 1 1.0
1.5 — — | 1.6 |50~60| 1.6 |11~15/20~25|20~35| 9.6
— | ! 1.5
r
= S ) — 1.5 70~100
b—=-Fo
3.0 P 45~60| 2.4 2.4 |11~15/25~35|30~40| 9.6
M _ .
— — | 1 3.0 90~120
—»{ d =
\er———
NG |8 o | 1s _—
=
5.0 ﬂ 45~90| 3.2 9.4 |12~16/25~35|30~40| 9.6
—TTr 1 | 2| — |50 110~ 140
— |Je—d
Nes I
-
10.0 E} % | 0~2 | 1.5 [60~90)| 3.2 [120~150| 2.4 |12~16/25~35|30~40| 9.6
P U '
3 Outside 2, Inside 2
*®2 22
© MIG WELDING CONDITIONS
AR
Plate Beveling | Number | Welding Electrode | Weldging | Welding X Sﬁield GEas F|0w
Thickness | Configu- - of Wire Diameter | Current | Speed S—IVRARFEE (2/min.)
25 | TAHon; S Easses BERSE BT | BEEE | Torch | Auxiliary Reverse Side
(mm) | BI%RIR | 2% | 747—& (mm) (A)  |(mm/min)| b—F | # Bh E |
5~9 v 1~2 1.6 260~300 | 550
20~ ~4
>9 | VorX >2 1.6~2.3 260~ 320 | 450 ~500 20 30 8040

% Shield gas flow differs for different nozzle shape or size.
¥ S—IRH ZREB B/ XVORIR. FEICLY N ENRLS,




MATERIAL FOR TITANIUM FIVRREBTFIERS
BUTT-WELDING PIPE FITTING EMFOME

@ ASTM Standard corresponding O ZDOWMD ASTM HRIRIZHY T3
to JIS Standard stated in the JISH&
right-hand column
ASTM STANDARD JI1S %
Standard Specification for Seamless and s #s
’B*_S3T6“g Welded Unalloyed Titanium and Titanium £ORD AS(% ;?f‘gg‘;ifﬁg’ JISHAL
Alloy Welding Fittings =
ASTM Standard Specification for Titanium and JIS . o2
B-265 Titanium Alloy Strip, Sheet, and Plate H-4600 FIARRUSE
ASTM Standard Specification for Seamless and JIS - -
B-337 | Welded Titanium and Titanium Alloy Pipe H-4630 Pk T 4R
ASTM Standard Specification for Seamless and JIS
Welded Titanium and Titanium Alloy Tubes BTIMBAFIE
B-338 H-4631
for Condensers and Heat Exchangers
ASTM Standard Specification for Titanium and JIS Fo 4%
B-348 Titanium Alloy Bars and Billets H-4650
® Chemical Composition (%) O 1L2ERS (%)
ASTM STANDARD JISHI&
Common Grade| N C H Fe 0 | (R) @ ®
to B337, B338 Ti |m oo | M i - o Fe Ti
& B265 (max.) | (max.) | (max.) |(max.)|(max.)|(max.) BF | T | BT | )F | T
WPT1A Grade 1| 0.03 | 0.10 | 0.015 | 0.20 | 0.18 | 0.4 | 1 & 0.013 | 0.015 0.15 0.05 0.20 FRER
WPT2” Grade 2| 0.03 | 0.10 | 0.015 | 0.30 | 0.25 | 0.4 | 2 &E 0.013 | 0.015 0.20 0.05 0.25 FREB
WPT3A Grade 3| 0.05 | 0.10 | 0.015 | 0.30 | 0.35 | 0.4 | 3 & 0.013 | 0.015 0.30 0.07 0.30 RE
Note: (R) means Total Residuals. JE (1) H-4600, H-4630, H-4631i23t58@,
iﬁ means Remainder. . (2) H-4600 (1R) DIBE
Mifion Tiinge,are of waided soonsfruction (3) H-4630 (RERE) LH-4631 (RTMBRE) 0BA
by the letter “W".
@® Tensile Requirements O HME
ASTM STANDARD JIS#HI&
Common Grade to Tensile Yield Elongation B 8 HESE RS it AP o
B337, B338, Strength Strength in 2 in. H-4600, H-4630 H-4600
& B265 (MPa min.)| (MPa) (% min.) H-4631/z 3@ (MPa) (MPa BAE) (% KAL)
WPT1 Grade 1 240 170~310 24 1 & 270~410 165 27
WPT2 Grade 2 345 275~450 20 2 & 340~510 215 23
WPT3 Grade 3 450 380~550 18 3 & 480~620 345 18

E 1 (1) H-46001= D A& A




PIPE DIMENSIONS

ANSI/ASME B36.19M

B OiE
JISG 3459

' Nominal Wall Thickness Pipe | & p FUES
Outsida: i gp Sch Sch Sch size | mU | M [ Tsen [ sch. | sch. | sch. | Sch. | Sch
Dlam. cn. cn. cn. . cn. cn. cn. ch. chn. C: cn.
5S 108 408 80S | wsy | Ay | D | 55 | 105 | 20s | 40 | 8 | 120 | 160
0.840 | 0.065 | 0.083 | 0.109 | 0.147 w | 15| 217]165| 21|25 2.8 3.7 — | 47
1.050 | 0.065 | 0.083 | 0.113 | 0.154 % | 20| 272|165 21| 25| 2.9] 39| — | 55
1.315 | 0.065 | 0.109 | 0.133 | 0.179 1 o5 | 34.0|1.65| 2.8 | 3.0 | 3.4| 45| — | 6.4
1.660 | 0.065 | 0.109 | 0.140 | 0.191 1 | 32| 27| 165| 28 30| 36| 49| — | 6.4
1.900 | 0.065 | 0.109 | 0.145 | 0.200 1% | a0 | 286|165 2.8 [ 3.0 3.7] 51| — | 7.1
2.375 | 0.065 | 0.109 | 0.154 | 0.218 2 50 | 60.5|1.65| 2.8 | 3.5 | 3.9] 55| — | 8.7
2.875 | 0.083 | 0.120 | 0.203 | 0.276 2% | 65 | 76321 30|35 52| 70| — | 95
3.500 | 0.083 | 0.120 | 0.216 | 0.300 5 80 | 89.1]2.1 |3.0|40] 55| 7.6 — |11.1
4.000 | 0.083 | 0.120 | 0.226 | 0.318 35 | 90 |101.6]2.1 | 30|40 57| 81| — [127
4.500 | 0.083 | 0.120 | 0.237 | 0.337 4 | 100 114321 | 30|40/ 6.0| 86|11.1]13.5
5563 | 0.109 | 0.134 | 0.258 | 0.375 5 | 125 |139.8| 2.8 | 3.4 | 5.0 | 6.6 9.5|12.7|15.9
6.625 | 0.100 | 0.134 | 0.280 | 0.432 6 | 150 |165.2| 2.8 | 3.4 | 50| 7.1]11.0|14.3|18.2
8.625 | 0.109 | 0.148 | 0.322 | 0.500 g8 | 200 |216.3| 2.8 | 4.0 | 6.5 | 8.2|12.7|18.2|23.0
10750 | 0134 | 0.165 | 0.365 | 0.5004| 10 | 250 |267.4|3.4 | 4.0 | 6.5 | 9.3|15.1|21.4|28.6
12750 | 0.156 | 0.180 | 0.375% | 0.500a | 12 | 300 |318.5| 4.0 | 4.5 | 6.5 | 10.3 |17.4| 25.4 | 33.3
14.000 | 0.156 | 0.188A | — — 1 | 350 | 3556 — | — | — |11.1]19.0 | 27.8|35.7
16.000 | 0.165 | 0.188% | — - 16 | 400 |a06.4| — | — | — |12.7|21.4|30.9|40.5
18.000 | 0.165 | 0.188A | — — 18 | 450 |457.2| — | — | — |14.3|23.8|34.9|45.2
20.000 | 0.188 | 0.218" | — — 20 | s00 |s508.0] — | — | — [15.1]26.238.1]50.0
22.000 | 0.188 | 0.218A | — — 2 | ss0 |s88.8] — | — | — |15.9(28.6|41.3|54.0
24.000 | 0.218 | 0.250 — - os | 600 |609.6] — | — | — |17.5|31.0|46.059.5
= — — = — %% | 650 |660.4] — | — | — |18.9(34.0|49.1]64.2
30.000 | 0.250 | 0.312 - — 30 B . |~ [ == =] =] = | =
BT mm

Dimensions in inches.

Note : * These dimensions do not conform to
ANSI/ASME B36. 10M




DIMENSION OF LONG RADIUS OYJIILKDTiE
ELBOWS AND RETURNS JIS B 2313

ASME B16.9-MSS SP-43

\

A—s| ld—[l)——l
45 deg. Elbow T ——
45° T)UiR 90 des. Elbow 180 des. Return
90° TILAR 180° /LR
Outside Center-to-End Center- | Back-to | Nominal dhl E SR bR | 2 &
Diam. at | 90 deg | 45 deg |t0Center| Face Pipe |@ZomEuv| 4 2 [Eil)ict:: FDERE | EoERE
e Elbow | Elbow Return Size 90° 45° 180° T LK
D A B 0 K (NPS) (A) D A B 0 K
0.84 1.50 0.62 3.00 1.88 % 15 21.7 38.1 15.8 76.2 49.0
1.05(,@ [1.50(1.12) | 0.75(0.44) | 3.00(2.25) | 2.00(1.69) 20 27.2 38.1 15.8 76.2 51.7
1.32 1.50 0.88 3.00 2.19 1 25 34.0 38.1 15.8 76.2 55.1
1.66 1.88 1.00 3.75 2.75 1Y 32 42.7 47 .6 19.7 95.2 69.0
1.90 2.25 1.12 4.50 3.25 1% 40 48.6 57.2 23.7 114 .4 81.5
2.38 3.00 1.38 6.00 4.19 2 50 60.5 76.2 31.6 152.4 106.5
2.88 3.75 1.75 7.50 5.19 2% 65 76.3 95..3 39.5 190.6 133.5
3.50 4.50 2.00 9.00 6.25 3 80 89.1 114.3 47.3 228.6 158.9
4.00 5.25 2.25 10.50 7:25 3% 90 101.6 133.4 55.3 266.8 184.2
4.50 6.00 2.50 12.00 8.25 4 100 114.3 152.4 63.1 304.8 209.6
5.56 7.50 3.12 15.00 10.31 5 125 139.8 190.5 78.9 381.0 260.4
6.62 9.00 3.75 18.00 12.31 6 150 165.2 228.6 94.7 457 .2 311.2
8.62 12.00 5.00 24.00 16.31 8 200 216.3 304.8 126.3 609.6 413.0
10.75 15.00 6.25 30.00 20.38 10 250 267.4 381.0 157.8 762.0 514.7
12.75 18.00 7.50 36.00 24 .38 12 300 318.5 457 .2 189.4 914.4 616.5
14.00 21.00 8.75 42.00 28.00 14 350 355.6 533.4 220.9 1066.8 711.2
16.00 24.00 10.00 48.00 32.00 16 400 406.4 609.6 252.5 1219.2 812.8
18.00 27.00 11.25 54.00 36.00 18 450 457.2 685.8 284.1 — —
20.00 30.00 12.50 60.00 40.00 20 500 508.0 762.0 315.6 = —
22.00 33.00 13.50 | 66.003) | 44.0003) 22 550 558.8 838.2 347.2 = —
24.00 36.00 15.00 72.00 48.00 24 600 609.6 914 .4 378.7 — =
26.00 39.00 16.00 — — 26 650 660.4 990.6 410.3 = —
28.00 42.00 17.25 — — 28 700 711.2 1066.8 441.9 — —
30.00 45.00 18.50 — — 30 750 762.0 1143.0 473 .4 — —
32.00 48.00 19.75 — — 32 800 812.8 1219.2 505.0 = —
34.00 51.00 21.00 — = 34 850 863.6 1295.4 536.6 — —
36.00 54.00 22.25 = = 36 900 914 .4 1371.6 568.1 — —
38.00 57.00 23.62 — = 38 950 965.2 1447 .8 599.7 — —
40.00 60.00 24 .88 — = 40 1000 1016.0 1524 .0 631.2 — —
Dimensions in inches. ) B mm

Notes :
(1)A and B dimensions of 1.50 and 0.75, respectively, are specified
in ASME B16.9. Also those of (1.12) and (0.44), respectively,
are in MSS SP-43.
(2)0 and K dimensions of 3.00 and 2.00, respectively, are specified
in ASME B16.9. Also those of (2.25) and (1.69), respectively,
are in MSS SP-43.
(3)0 and K dimensions for NPS 22 shall be applied only to ASME B16.9.
(4)MSS SP-43 covers NPS 1/2 through NPS 24.




DIMENSION OF SHORT RADIUS
ELBOWS AND RETURNS
ASME B16.9-ASME B16.28

a—pIILIRDTE
JIS B 2313

A
| .
== fe—A—> D
- L
90 des. Elbow 180 des. Return
90°TILR 180° TILR
Outside Center- | Centerto | Backto | Nominal RLEIRE | RO RO | B R
Diam. at to-End Center Face Pipe BOFY 5 & o | FOERE | FEoOERE
Bevel [ 90° Elbow Return Size 90° LK 180°TILK
D A (0] K (NPS) (A) D A (0} K
1.32 1.00 2.00 1.62 1 25 34.0 25.4 50.8 42 .4
1.66 1.25 2.50 2.06 1Y 32 42.7 31.8 63.6 53.2
1.90 1.50 3.00 2.44 1% 40 48.6 38.1 76.2 62.4
2.38 2.00 4.00 3.19 2 50 60.5 50.8 101.6 81.1
2.88 2.50 5.00 3.94 2% 65 76.3 63.5 127.0 101.7
3.50 3.00 6.00 4.75 3 80 89.1 76.2 152.4 120.8
4.00 3.50 7.00 5.50 3% 90 101.6 88.9 177.8 139.7
4.50 4.00 8.00 6.25 4 100 114.3 101.6 203.2 158.8
5.56 5.00 10.00 7.75 5 125 139.8 127.0 254.0 196.9
6.62 6.00 12.00 9.31 6 150 165.2 152.4 304.8 235.0
8.62 8.00 16.00 12.31 8 200 216.3 203.2 406.4 311.4
10.75 10.00 20.00 15.38 10 250 267.4 254.0 508.0 387.7
12.75 12.00 24.00 18.38 12 300 318.5 304.8 609.6 464.1
14.00 14.00 28.00 21.00 14 350 355.6 355.6 711.2 533.4
16.00 16.00 32.00 24.00 16 400 406.4 406.4 812.8 609.6
18.00 18.00 36.00 27.00 18 450 457 .2 457 .2 — —
20.00 20.00 40.00 30.00 20 500 508.0 508.0 — =
22.00 22.00 44.00 33.00 22 550 558.8 558.8 — ==
24.00 24.00 48.00 36.00 24 600 609.6 609.6 — =
— = — — 26 650 660.4 660.4 = —
e — — — 28 700 711.2 711.2 = —
= — — — 30 750 762.0 762.0 = —
= — — — 32 800 812.8 812.8 — —
== — — = 34 850 863.6 863.6 — —
— — = = 36 900 914.4 914.4 — —
— — = — 38 950 965.2 965.2 — =
— — = — 40 1000 1016.0 1016.0 — =
B mm

Dimensions in inches




DIMENSION OF STRAIGHT TEES
ASME B16.9-MSS SP-43

- c—

o

Straight Tee

BETr—0D~iE
JIS B 2313

Dimensions in inches.

Notes :

(1)MSS SP-43 covers dimensions for NPS 1/2 through NPS 24

except NPS 22.

(2)Dimensions for NPS 22 are specified in ASME B16.9.

BET1—
Dci)::r?.lda%( Center-to-End Nominal Pipe | . oo Py 0 E TR O

Bevel Run Outlet Size it

D C M (NPS) (A) D c M
0.84 1.00 1.00 % 15 21.7 25.4 25.4
1.05 1.12 1.12 % 20 27.2 28.6 28.6
1.32 1.50 1.50 1 25 34.0 38.1 38.1
1.66 1.88 1.88 1% 32 42.7 47.6 47.6
1.90 2.25 2.25 1% 40 48.6 57.2 57.2
2.38 2.50 2.50 2 50 60.5 63.5 63.5
2.88 3.00 3.00 21 65 76.3 76.2 76.2
3.50 3.38 3.38 3 80 89.1 85.7 85.7
4.00 3.75 3.75 3% 90 101.6 95.3 95.3
4.50 4.12 4.12 4 100 114.3 104.8 104.8
5.56 4.88 4.88 5 125 139.8 123.8 123.8
6.62 5.62 5.62 6 150 165.2 142.9 142.9
8.62 7.00 7.00 8 200 216.3 177.8 177.8
10.75 8.50 8.50 10 250 267.4 215.9 215.9
12.75 10.00 10.00 12 300 318.5 254.0 254.0
14.00 11.00 11.00 14 350 355.6 279.4 279.4
16.00 12.00 12.00 16 400 406.4 304.8 304.8
18.00 13.50 13.50 18 450 457.2 342.9 342.9
20.00 15.00 15.00 20 500 508.0 381.0 381.0
22.00 16.50 16.50 22 550 558.8 419.1 419.1
24.00 17.00 17.00 24 600 609.6 431.8 431.8
26.00 19.50 19.50 26 650 660.4 495.3 495.3
28.00 20.50 20.50 28 700 711.2 520.7 520.7
30.00 22.00 22.00 30 750 762.0 558.8 558.8
32.00 23.50 23.50 32 800 812.8 596.9 59.9
34.00 25.00 25.00 34 850 863.6 635.0 635.0
36.00 26.50 26.50 36 900 914.4 673.1 673.1
38.00 28.00 28.00 38 950 965.2 711.2 711.2
40.00 29.50 29.50 40 1000 1016.0 749.3 749.3

BA mm




DIMENSION OF REDUCING- P
ON-THE-OUTLET TEES BELT 1 —DTiE
ASME B16.9-MSS SP-43 JIS B 2313

fe—<Z —
—

t

=

Reducing Outlet Tee

EBUIT—
Outastldge‘l_;)élam. Center-to-End Nomisr!al Pipe Pp— s - q;z,:).;éj:f
Run Outlet Run Outlet L
D1 D2 © M (NPS) (A) D1 D2 C M
0.84 0.68 1.00 1.00 BX X 3% — — — — —
0.84 0.54 1.00 1.00 “X BX W — — — — —
1.05 0.84 1.12 1.12 %X %X % 20X 20X 15 27.2 21.7 28.6 28.6
1.05 0.68 1.12 1.12 %X %X % = — — — —
1.32 1.05 1.50 1.50 1D X 25X 25X 20 34.0 27.2 38.1 38.1
1.32 0.84 1.50 1.50 1 X1X % 25X 125X 15 34.0 21 7 38.1 38.1
1.66 1.32 1.88 1.88 1Vax1laX 1 32X 32X 25 42.7 34.0 47.6 47 .6
1.66 1.05 1.88 1.88 1aX1laX % 32X 32X 20 42.7 27.2 47 .6 47.6
1.66 0.84 1.88 1.88 1aX1aX Y% 32X 32X 15 42.7 21.7 47 .6 47 .6
1.90 1.66 2.25 2.25 1X1% X1 40X 40X 32 48.6 42.7 57.2 57.2
1.90 1.32 2.25 2.25 1 X1%X 1 40X 40X 25 48.6 34.0 57.2 57.2
1.90 1.05 2.25 2.25 1l X1 X %4 40X 40X 20 48.6 27.2 57.2 57.2
1.90 0.84 2.25 2.25 15 X1l X Y% 40X 40X 15 48.6 21.7 57.2 57.2
2.38 1.90 2.50 2.38 2 X 2 X1 50X 50X 40 60.5 48.6 63.5 60.3
2.38 1.66 2.50 2.25 2 X 2 X1 50X 50X 32 60.5 42.7 63.5 57.2
2.38 1.32 2.50 2.00 20X ] 50X 50X 25 60.5 34.0 63.5 50.8
2.38 1.05 2.50 1.75 2 X2 X% 50X 50X 20 60.5 27.2 63.5 44 5
2.88 2.38 3.00 2.75 215XV 2 65X 65X 50 76.3 60.5 76.2 69.9
2.88 1.90 3.00 2.62 25 X2V X1 65X 65X 40 76.3 48.6 76.2 66.7
2.88 1.66 3.00 2.50 25 X2V% X1V 65X 65X 32 76.3 42.7 76.2 63.5
2.88 1.32 3.00 2.25 26 X256 X 1 65X 65X 25 76.3 34.0 76.2 57.2
3.50 2.88 3.38 3.25 3 X 3 X2 80X 80X 65 89.1 76.3 85.7 82.6
3.50 2.38 3.38 3.00 3 X3 X2 80X 80X 50 89.1 60.5 85.7 76.2
3.50 1.90 3.38 2.88 3 X 3 X1% 80X 80X 40 89.1 48.6 85.7 73.0
3.50 1.66 3.38 2.75 3 X 3 X1% 80X 80X 32 89.1 42.7 85.7 69.9
4.00 3.50 3.75 3.62 3 X3% X 3 90X 90X 80 101.6 89.1 95.3 92.1
4.00 2.88 3.75 3.50 314 X3VX2% 90X 90X 65 101.6 76.3 95.3 88.9
4.00 2.38 3.75 3.25 3X3%X 2 | 90X 90X 50 101.6 60.5 95.3 82.6
4.00 1.90 3.75 3.12 3le X3l X1l 90X 90X 40 101.6 48.6 95.3 79.4
4.50 4.00 4.12 4.00 4 X 4 X3% 100X 100X 90 114.3 101.6 104.8 101.6
4.50 3.50 4.12 3.88 4 X 4 X 3 100X 100X 80 114.3 89.1 104.8 98.4
4.50 2.88 4.12 3.75 4 X 4 X2V 100X 100X 65 114.3 76.3 104.8 95.3
4.50 2.38 4.12 3.50 4 X 4 X 2 100X 100X 50 114.3 60.5 104.8 88.9
4.50 1.90 4.12 3.38 4 X 4 X1% 100X 100X 40 114.3 48.6 104.8 85.7
5.56 4.50 4.88 4.62 500G 0 125X 125X 100 139.8 114.3 123.8 117.5
5.56 4.00 4.88 4.50 5 X 5 X3% 125X 125X 90 139.8 101.6 123.8 114.3
5.56 3.50 4.88 4.38 5X 5 X3 125X125X 80 139.8 89.1 123.8 111.1
5.56 2.88 4.88 4.25 5 X 5 X2% 125X 125X 65 139.8 76.3 123.8 108.0
5.56 2.38 4.88 4.12 BHRXNEE XS, 125X 125X 50 139.8 60.5 123.8 104.8
6.62 5.56 5.62 5.38 6 X 6 X5 150X 150X 125 165.2 139.8 142.9 136.5

Dimensions in inches Efimm




gw;nglgﬁ Tcl)_F REDugING- BEVWFs—0TiE
-THE- ET TEE
ASME B16.9-MSS SP-43 JIS B 2313

Reducing Outlet Tee

EELT—

Ougstldse\l?é?m. Center-to-End Nomi;al Pipe BT 5 & :F;E'Z:;;;:EE
Run Outlet Run Outlet Es

D1 D2 © M (NPS) (A) D1 D2 C M
6.62 4.50 5.62 5.12 6X 6X 4 150X 150X 100 165.2 114.3 142.9 130.2
6.62 4.00 5.62 5.00 6X 6X3% 150X 150X 90 165.2 101.6 142.9 127.0
6.62 3.50 5.62 4.88 6X 6X 3 150X 150X 80 165.2 89.1 142.9 123.8
6.62 2.88 5.62 4.75 6X 6X2% 150X 150X 65 165.2 76.3 142.9 120.7
8.62 6.62 7.00 6.62 8X 8X 6 200X 200X 150 216.3 165.2 177.8 168.3
8.62 5.56 7.00 6.38 8X 8X 5 200X 200X 125 216.3 139.8 177.8 161.9
8.62 4.50 7.00 6.12 8X 8X 4 200 200X 100 216.3 114.3 177.8 155.6
8.62 4.00 7.00 6.00 8X 8X3% 200X200X 90 216.3 101.6 177.8 152.4
10.75 8.62 8.50 8.00 10X10X 8 250X 250X 200 267.4 216.3 215.9 203.2
10.75 6.62 8.50 7.62 10X10X 6 250X 250X 150 267.4 165.2 215.9 193.7
10.75 5.56 8.50 7.50 10X10X 5 250X 250X 125 267.4 139.8 215.9 190.5
10.75 4.50 8.50 7.25 10X10X 4 250X 250100 267.4 114.3 215.9 184.2
12.75 10.75 10.00 9.50 12X12X10 300X 300X 250 318.5 267.4 254.0 241.3
12.75 8.62 10.00 9.00 12X 12X 8 300X 300X%200 318.5 216.3 254.0 228.6
12.75 6.62 10.00 8.62 12X12X 6 300X 300X% 150 318.5 165.2 254.0 219.1
12.75 5.56 10.00 8.50 12X12X 5 300X 300X 125 318.5 139.8 254.0 215.9
14.00 12.75 11.00 10.62 14X14X12 350X 350300 355.6 318.5 279.4 269.9
14.00 10.75 11.00 10.12 14X14X10 350X 350X 250 355.6 267.4 279.4 257.2
14.00 8.62 11.00 9.75 14X14X 8 350X 350X200 355.6 216.3 279.4 247.7
14.00 6.62 11.00 9.38 14X 14X 6 350X 350X 150 355.6 165.2 279.4 238.1
16.00 14.00 12.00 12.00 16X 16X 14 400X 400X 350 406.4 355.6 304.8 304.8
16.00 12.75 12.00 11.62 16X 16X 12 400X 400300 406.4 318.5 304.8 295.3
16.00 10.75 12.00 11.12 16X 16X 10 400X 400X 250 406.4 267.4 304.8 282.6
16.00 8.62 12.00 10.75 16X16X 8 400X 400X 200 406.4 216.3 304.8 273.1
16.00 6.62 12.00 10.38 16X16X 6 400X 400X 150 406.4 165.2 304.8 263.5
18.00 16.00 13.50 13.00 18X 18X 16 450X 450X 400 457.2 406.4 342.9 330.2
18.00 14.00 13.50 13.00 18X 18X 14 450X 450X 350 457.2 355.6 342.9 330.2
18.00 12.75 13.50 12.62 18X 18X 12 450X 450X 300 457.2 318.5 342.9 320.7
18.00 10.75 13.50 12,12 18X 18X 10 450X 450X 250 457.2 267.4 342.9 308.0
18.00 8.62 13.50 11..75 18X 18X 8 5 - - - -
20.00 18.00 15.00 14.50 20X20X% 18 500< 500X 450 508.0 457.2 381.0 368.3
20.00 16.00 15.00 14.00 20X 20X 16 500500 400 508.0 406.4 381.0 355.6
20.00 14.00 15.00 14.00 20X 20X 14 500X 500X 350 508.0 355.6 381.0 355.6
20.00 12.75 15.00 13.62 20X 20X 12 500500 300 508.0 318.5 381.0 346.1
20.00 10.75 15.00 13.12 20X 20X 10 500X 500X 250 508.0 267.4 381.0 333.4
20.00 8.62 15.00 12.75 20X20% 8 500500200 508.0 216.3 381.0 323.9
22.00 20.00 16.50 16.00 22X22X%20 550X 550X 500 558.8 508.0 419.1 406.4
22.00 18.00 16.50 15.50 22X 22X 18 550X 550X 450 558.8 457.2 419.1 393.7
22.00 16.00 16.50 15.00 22X 22X 16 550X 550X 400 558.8 406.4 419.1 381.0
22.00 14.00 16.50 15.00 22X22X14 = — —~ — —
22.00 12.75 16.50 14.62 22X22X12 = - - — —

Dimensions in inches EfIimm



DIMENSION OF REDUCING-

ON-THE-OUTLET TEES

ASME B16.9:-MSS SP-43

FEVWTs—0D &
JIS B 2313

Reducing Outlet Tee

ZEVT—
Ougs;déee\[l)é?m. Center-to-End Nominal Pipe oty % A DISTE
Siva fedoliaey Eas = $C R

Run QOutlet Run Outlet

D1 D2 C M (NPS) (A) D1 D2 (0 M
22.00 10.75 16.50 14.12 22X22X10 = — — — —
24.00 22.00 17.00 17.00 24X 24X 22 600X 600X 550 609.6 558.8 431.8 431.8
24.00 20.00 17.00 17.00 24X 24X 20 600600500 609.6 508.0 431.8 431.8
24.00 18.00 17.00 16.50 24X24X 18 600X 600 X% 450 609.6 457.2 431.8 419.1
24.00 16.00 17.00 16.00 24X 24X 16 — — — — —
24.00 14.00 17.00 16.00 24X 24X 14 — = — — —
24.00 12.75 17.00 15.62 24X 24X 12 == — — — —
24.00 10.75 17.00 15.12 24X 24X 10 = — — — —
26.00 24.00 19.50 19.00 26X 26X 24 650X 650X 600 660.4 609.6 495.3 482.6
26.00 22.00 19.50 18.50 26X26X22 650X 650X 550 660.4 558.8 495.3 469.9
26.00 20.00 19.50 18.00 26X 26X 20 650X 650500 660.4 508.0 495.3 457.2
26.00 18.00 19.50 17.50 26X26X18 = — — = =
26.00 16.00 19.50 17.00 26X26X16 = — = = ==
26.00 14.00 19.50 17.00 26X26X14 — — = — =
26.00 12.75 19.50 16.62 26X26X12 — = — = —
28.00 26.00 20.50 20.50 28X 28X 26 700X 700X 650 711.2 660.4 520.7 520.7
28.00 24.00 20.50 20.00 28X 28X 24 700X 700X 600 711.2 609.6 520.7 508.0
28.00 22.00 20.50 19.50 28X 28X 22 700X 700X 550 711.2 558.8 520.7 495.3
28.00 20.00 20.50 19.00 28X 28X 20 == — — —_ —_
28.00 18.00 20.50 18.50 28X28X18 == — — — —
28.00 16.00 20.50 18.00 28X 28X 16 = — — — —
28.00 14.00 20.50 18.00 28X 28X% 14 — — — — .
28.00 12.75 20.50 17.62 28X 28X 12 3 — — — =
30.00 28.00 22.00 21.50 30X30X%28 750X 750X 700 762.0 711.2 558.8 546.1
30.00 26.00 22.00 21.50 30X30X26 750X 750 X 650 762.0 660.4 558.8 546.1
30.00 24.00 22.00 21.00 30Xx30X24 750X 750X 600 762.0 609.6 558.8 533.4
30.00 22.00 22.00 20.50 30X30X%22 = = — = —
30.00 20.00 22.00 20.00 30X30X20 = — = — —
30.00 18.00 22.00 19.50 30X30X%18 — == — — —
30.00 16.00 22.00 19.00 30X30X16 — — — — —
30.00 14.00 22.00 19.00 30Xx30X14 — — — — —
30.00 12.75 22.00 18.62 30X30X12 — — — — —
30.00 10.75 22.00 18.12 30%x30X10 = — — — =
32.00 30.00 23.50 23.00 32X32X30 800X 800X750 812.8 762.0 596.9 584.2
32.00 28.00 23.50 22.50 32X32X28 800 800X700 812.8 711.2 596.9 571.5
32.00 26.00 23.50 22.50 32X32X26 800< 800X 650 812.8 660.4 596.9 571.5
32.00 24.00 23.50 22.00 32X32X24 — —= = — =
32.00 22.00 23.50 21.50 32X32X22 = = == — —
32.00 20.00 23.50 21.00 32X32X20 — — — — —
32.00 18.00 23.50 20.50 32X32X18 — — — — —

Dimensions in inches




DIMENSION OF REDUCING-

ON-THE-OUTLET TEES

ASME B16.9-MSS SP-43

FEVT —DTi&
JIS B 2313

Reducing Outlet Tee

BE\NT1—
S Centertofnd | Nominal Pipe | . b A S
Size Bany fee £ COIERE

Run QOutlet Run Outlet

D: D2 (€ M (NPS) (A) D1 D2 © M
32.00 16.00 23.50 20.00 32X32X16 = = = — =
32.00 14.00 23.50 20.00 32X32X14 — = Bs — —
34.00 32.00 25.00 24.50 34X 34X32 850X 850X 800 863.6 812.8 635.0 622.3
34.00 30.00 25.00 24.00 34X34X30 850X 850X 750 863.6 762.0 635.0 609.6
34.00 28.00 25.00 23.50 34X 34X 28 850X 850X 700 863.6 711.2 635.0 596.9
34.00 26.00 25.00 23.50 34X 34X 26 e — — — —_—
34.00 24.00 25.00 23.00 34X 34X24 = — — —_ —
34.00 22.00 25.00 22.50 34X 34X22 = — — — —
34.00 20.00 25.00 22.00 34X34X20 — — — — -
34.00 18.00 25.00 21.50 34X34X18 = — — . —
34.00 16.00 25.00 21.00 34X34X16 = . = — =
36.00 34.00 26.50 26.00 36X36X34 900X 900 X% 850 914 .4 863.6 673.1 660.4
36.00 32.00 26.50 25.50 36X36X32 900900Xx800 914.4 812.8 673.1 647.7
36.00 30.00 26.50 25.00 36X36X30 900 900X 750 914 .4 762.0 673.1 635.0
36.00 28.00 26.50 24.50 36X36X28 = — — — —
36.00 26.00 26.50 24.50 36X 36X 26 = — — — =
36.00 24.00 26.50 24.00 36X36X24 = — — — —
36.00 22.00 26.50 23.50 36X36X22 = — — — —
36.00 20.00 26.50 23.00 36X36X20 = —_ — — —
36.00 18.00 26.50 22.50 36X36X18 = — — — —
36.00 16.00 26.50 22.00 36X36X16 — - — — —
38.00 36.00 28.00 28.00 38X 38X36 950< 950900 965.2 914.4 711.2 711.2
38.00 34.00 28.00 27.50 38X38Xx34 950X 950 X 850 965.2 863.6 711.2 698.5
38.00 32.00 28.00 27.00 38X 38X32 9502< 950 800 965.2 812.8 711.2 685.8
38.00 30.00 28.00 26.50 38X 3830 = = — —_ —
38.00 28.00 28.00 25.50 38X 38X%28 = = = = =
38.00 26.00 28.00 25.50 38X 38X26 — — — = =
38.00 24.00 28.00 25.00 38X 38X24 = — — — —
38.00 22.00 28.00 24.50 38X 38X22 = — — — —
38.00 20.00 28.00 24.00 38X38X20 = — — — —
38.00 18.00 28.00 23.50 38X38X18 — — — —_ —
40.00 38.00 29.50 29.50 40X 40X 38 10001000950 | 1016.0 965.2 749.3 749.3
40.00 36.00 29.50 29.00 40X 40X 36 10001000900 | 1016.0 914 .4 749.3 736.6
40.00 34.00 29.50 28.50 40X 40X 34 10001000850 | 1016.0 863.6 749.3 723.9
40.00 32.00 29.50 28.00 40X 40X 32 — = = = =
40.00 30.00 29.50 27.50 40X 40X 30 = = = = =
40.00 28.00 29.50 26.50 40X 40X 28 = == = = =
40.00 26.00 29.50 26.50 40X 40X 26 == — — — —
40.00 24.00 29.50 26.00 40X 40X 24 — — — — —
40.00 22.00 29.50 25.50 40X 40X 22 e — — — —
40.00 20.00 29.50 25.00 40X 40X 20 =5 — — — —
40.00 18.00 29.50 24.50 40X40X18 i — — — —

B mm

Dimensions in inches.

Notes : (1)MSS SP 43 covers dimensions for NPS 1/2 through NPS 24 except NPS 22.
(2)Dimensions for NPS 22 are specified in ASME B16.9.




DIMENSION OF REDUCERS LYa—Y otk

ASME B16.9-MSS SP-43 JIS B 2313

T T .
IEE ii}u‘j DLP -4
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Concentric Reducer BibLYa—y
1% 2
e L T
I | J v
H H
Eccentric Reducer R Ya—H
Outside Diam. at Bevel : ; s s
EndtoEnd | e 0 | @omw n & ‘ﬂﬁ”m”;;“;f
Large End Small End
D1 I H (NPS) ) D1 D2 H
1.05 0.84 1.50 %X % 20X 15 27.2 21.7 38.1
1.05 0.68 1.50 X % — — — —
1.32 1.05 2.00 1L 54 A 25X 20 34.0 27.2 50.8
1.32 0.84 2.00 e 25115 34.0 21.7 50.8
1.32 0.68 2.00 1 X %) — — - —
1.66 1.32 2.00 14X 1 32 25 42.7 34.0 50.8
1.66 1.05 2.00 1ax 2 32X 20 42.7 27.2 50.8
1.66 0.84 2.00 12X % 32X 15 42.7 21.7 50.8
1.90 1.66 2.50 1% X1% 40X 32 48.6 42.7 63.5
1.90 1.32 2.50 15X 1 40X 25 48.6 34.0 63.5
1.90 1.05 2.50 15X 24 40X 20 48.6 27.2 63.5
1.90 0.84 2.50 15X % 40X 15 48.6 21.7 63.5
2.38 1.90 3.00 2 X1% 50X 40 60.5 48.6 76.2
2.38 1.66 3.00 2 X1l 50X 32 60.5 42.7 76.2
2.38 1.32 3.00 2 X1 50X 25 60.5 34.0 76.2
2.38 1.05 3.00 2 X % 50X 20 60.5 27.2 76.2
2.88 2.38 3.50 216X 2 65X 50 76.3 60.5 88.9
2.88 1.90 3.50 2% X1% 65X 40 76.3 48.6 88.9
2.88 1.66 3.50 2V X1V 65X 32 76.3 42.7 88.9
2.88 1.32 3.50 215X 1 65X 25 76.3 34.0 88.9
3.50 2.88 3.50 3 X2% 80X 65 89.1 76.3 88.9
3.50 2.38 3.50 & X 7 80X 50 89.1 60.5 88.9
3.50 1.90 3.50 3 X1% 80X 40 89.1 48.6 88.9
3.50 1.66 3.50 3 X1%a 80X 32 89.1 42.7 88.9
4.00 3.50 4.00 3% 3 90X 80 101.6 89.1 101.6
4.00 2.88 4.00 3 X2V 90X 65 101.6 76.3 101.6
4.00 2.38 4.00 3eX 2 90X 50 101.6 60.5 101.6
4.00 1.90 4.00 3 X1 90X 40 101.6 48.6 101.6
4.00 1.66 4.00 3 X1ha 90X 32 101.6 42.7 101.6
4.50 4.00 4.00 4 X3% 100X 90 114.3 101.6 101.6
4.50 3.50 4.00 4 X 3 100X 80 114.3 89.1 101.6
4.50 2.88 4.00 4 X2 100X 65 114.3 76.3 101.6
4.50 2.38 4.00 42 100X 50 114.3 60.5 101.6
4.50 1.90 4.00 4 X1% 100X 40 114.3 48 .6 101.6
5.56 4.50 5.00 5 X 4 125X 100 139.8 114.3 127.0
5.56 4.00 5.00 5 X3% 125X 90 139.8 101.6 127.0
5.56 3.50 5.00 X3 125X 80 139.8 89.1 127.0
5.56 2.88 5.00 5 X2% 125X 65 139.8 76.3 127.0
5.56 2.38 5.00 5 X 2 125X 50 139.8 60.5 127.0
6.62 5.56 5.50 605 150X 125 165.2 139.8 139.7
B A mm

Dimensions in inches.

Notes :

(1)Dimensions for this size are specified in MSS SP 43 only.

(2)MSS SP 43 covers dimensions for NPS 1/2 through NPS 24 except NPS 22.
(3)Dimensions for NPS 22 are specified in ASME B16.9.



DIMENSION OF REDUCERS

ASME B16.9-MSS SP-43
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L

Concentric Reducer

Lyai—9nDti%
JIS B 2313

B Ya—Y

1%
T T T
D1 —ff-— F D11+ <L_ —gz D1 I _sz
l —_— - |le j_ _v L —L
] ] e —]
Eccentric Reducer RioLYa—Y
Outside Diam. at Bevel . . gD s s
Endtond | e T0 | oy 5= j“ﬁ’;;;;gf
Large End Small End
D! bz H (NPS) * D: D2 H
6.62 4.50 5.50 6X 4 150X 100 165.2 114.3 139.7
6.62 4.00 5.50 6X 3% 150X 90 165.2 101.6 139.7
6.62 3.50 5.50 6X 3 150X 80 165.2 89.1 139.7
6.62 2.88 5.50 6X 2% 150X 65 165.2 76.3 139.7
8.62 6.62 6.00 8X 6 200X 150 216.3 165.2 152.4
8.62 5.56 6.00 8X 5 200X 125 216.3 139.8 152.4
8.62 4.50 6.00 8X 4 200X 100 216.3 114.3 152.4
8.62 4.00 6.00 8X 3% 200X 90 216.3 101.6 152.4
10.75 8.62 7.00 10X 8 250X 200 267 .4 216.3 177.8
10.75 6.62 7.00 10X 6 250X 150 267.4 165.2 177.8
10.75 5.56 7.00 10X 5 250X 125 267.4 139.8 177 .8
10.75 4.50 7.00 10X 4 250100 267.4 114.3 177.8
12.75 10.75 8.00 12X 10 300X 250 318.5 267.4 203.2
12.75 8.62 8.00 12X 8 300X 200 318.5 216.3 203.2
12.75 6.62 8.00 12X 6 300X 150 318.5 165.2 203.2
12.75 5.56 8.00 12X 5 300X 125 318.5 139.8 203.2
14.00 12.75 13.00 14X 12 350X 300 355.6 318.5 330.2
14.00 10.75 13.00 14X 10 350X 250 355.6 267 .4 330.2
14.00 8.62 13.00 14X 8 350200 355.6 216.3 330.2
14.00 6.62 13.00 14X 6 350X 150 355.6 165.2 330.2
16.00 14.00 14.00 16X 14 400X 350 406.4 355.6 355.6
16.00 12.75 14.00 16X12 400X 300 406.4 318.5 355.6
16.00 10.75 14.00 16X 10 400X 250 406.4 267 .4 355.6
16.00 8.62 14.00 16X 8 400X 200 406.4 216.3 355.6
18.00 16.00 15.00 18X 16 450X 400 457 .2 406.4 381.0
18.00 14.00 15.00 18X 14 450X 350 457.2 355.6 381.0
18.00 12.75 15.00 18X 12 450X 300 457.2 318.5 381.0
18.00 10.75 15.00 18X 10 450X 250 457.2 267 .4 381.0
20.00 18.00 20.00 20X 18 500X 450 508.0 457.2 508.0
20.00 16.00 20.00 20X 16 500X 400 508.0 406.4 508.0
20.00 14.00 20.00 20X 14 500X 350 508.0 355.6 508.0
20.00 12.75 20.00 20X 12 500X 300 508.0 318.5 508.0
22.00 20.00 20.00 22X 20 550 X500 558.8 508.0 508.0
22.00 18.00 20.00 22X 18 550X 450 558.8 457.2 508.0
22.00 16.00 20.00 22X 16 550X 400 558.8 406.4 508.0
22.00 14.00 20.00 22X 14 550X 350 558.8 355.6 508.0
24.00 22.00 20.00 24X 22 600X 550 609.6 558.8 508.0
24.00 20.00 20.00 24X20 600500 609.6 508.0 508.0
24.00 18.00 20.00 24X18 600X 450 609.6 457.2 508.0
24.00 16.00 20.00 24X16 600400 609.6 406.4 508.0
Dimensions in inches BAIimm




DIMENSION OF REDUCERS
ASME B16.9-MSS SP-43

LYa—bntiE
JIS B 2313

——H— H
Eccentric Reducer RibLYa1—Y
Outside Diam. at Bevel ; ; gD s
End-to-End Nm';;; blee BV CISE j“i’;;;gf
Large End Small End

i D2 H (NPS) (A D1 D2 H
26.00 24.00 24.00 26X 24 650X 600 660.4 609.6 609.6
26.00 22.00 24.00 26X22 650X 550 660.4 558.8 609.6
26.00 20.00 24.00 26X20 650500 660.4 508.0 609.6
26.00 18.00 24.00 26X 18 650X 450 660.4 457.2 609.6
28.00 26.00 24.00 28X 26 700X 650 711.2 660.4 609.6
28.00 24.00 24.00 28X24 700X 600 711.2 609.6 609.6

— - — = 700X 550 711.2 558.8 609.6
28.00 20.00 24.00 28X 20 700X 500 711.2 508.0 609.6
28.00 18.00 24.00 28X 18 = — — =
30.00 28.00 24.00 30X28 750X 700 762.0 711.2 609.6
30.00 26.00 24.00 30X 26 750X 650 762.0 660.4 609.6
30.00 24.00 24.00 3024 750X 600 762.0 609.4 609.6

— = — = 750% 550 762.0 558.8 609.6
30.00 20.00 24.00 30X 20 = — — —
32.00 30.00 24.00 32X 30 800X 750 812.8 762.0 609.6
32.00 28.00 24.00 32X 28 800700 812.8 711.2 609.6
32.00 26.00 24.00 32X 26 800X 650 812.8 660.4 609.6
32.00 24.00 24.00 32X24 800X 600 812.8 609.6 609.6
34.00 32.00 24.00 34X32 850X 800 863.6 812.8 609.6
34.00 30.00 24.00 34X30 850X 750 863.6 762.0 609.6

— — = = 850X 700 863.6 711.2 609.6
34.00 26.00 24.00 34X 26 850X 650 863.6 660.4 609.6
34.00 24.00 24.00 34X 24 == — = —
36.00 34.00 24.00 36X%34 900X 850 914.4 863.6 609.6
36.00 32.00 24.00 36X 32 900X 800 914.4 812.8 609.6
36.00 30.00 24.00 36X 30 900X 750 914.4 762.0 609.6

= = — — 900X 700 914.4 711.2 609.6
36.00 26.00 24.00 36X 26 — — — —
36.00 24.00 24.00 36X 24 — — — —
38.00 36.00 24.00 38X 36 950900 965.2 914.4 609.6
38.00 34.00 24.00 38X 34 950X 850 965.2 863.6 609.6
38.00 32.00 24.00 38X 32 950X 800 965.2 812.8 609.6
38.00 30.00 24.00 38X30 950X 750 965.2 762.0 609.6
38.00 28.00 24.00 38X 28 = — = —
38.00 26.00 24.00 38X 26 = = — —
40.00 38.00 24.00 40X 38 1000950 1016.0 965.2 609.6
40.00 36.00 24.00 40X 36 1000X900 1016.0 914.4 609.6
40.00 34.00 24.00 40X 34 1000X 850 1016.0 863.6 609.6
40.00 32.00 24.00 40X 32 1000X 800 1016.0 812.8 609.6
40.00 30.00 24.00 40X 30 = — — =

B imm

Dimensions in inches




DIMENSION OF CAPS FryIDTiE

ASME B16.9-MSS SP-43 JIS B 2312

<E
or
e E 1
Cap
eyt
Ou.tside Length Length Limiting Nominal EFHSIE
Diam. e i ROV 4 =
el R ey s T R $TOER R
D E Er o -enetE e 0 D E E1
0.84 1.00 1.00 0.18 % 15 21.7 25.4 = —
1.05 1.00 1.00 0.15 % 20 27.2 25.4 == =
1.32 1.50 1.50 0.18 1 25 34.0 38.1 — —
1.66 1.50 1.50 0.19 1Y 32 42.7 38.1 — —
1.90 1.50 1.50 0.20 1% 40 48.6 38.1 — —_
2.38 1.50 1.75 0.22 2 50 60.5 38.1 44.5 5.5
2.88 1.50 2.00 0.28 2% 65 76.3 38.1 50.8 7.0
3.50 2.00 2.50 0.30 3 80 89.1 50.8 63.5 7.6
4.00 2.50 3.00 0.32 3% 90 101.6 63.5 76.2 8.1
4.50 2.50 3.00 0.34 4 100 114.3 63.5 76.2 8.6
5.56 3.00 3.50 0.38 ) 125 139.8 76.2 88.9 9.5
6.62 3.50 4.00 0.43 6 150 165.2 88.9 101.6 11.0
8.62 4.00 5.00 0.50 8 200 216.3 101.6 127.0 12.7
10.75 5.00 6.00 0.50 10 250 267 .4 127.0 152.4 12.7
12.75 6.00 7.00 0.50 12 300 318.5 152.4 177.8 12.7
14.00 6.50 7.50 0.50 14 350 355.6 165.1 190.5 12.7
16.00 7.00 8.00 0.50 16 400 406.4 177.8 203.2 12.7
18.00 8.00 9.00 0.50 18 450 457.2 203.2 228.6 12.7
20.00 9.00 10.00 0.50 20 500 508.0 228.6 254.0 12.7
22.00 10.00 10.00 0.50 22 550 558.8 254.0 254.0 12.7
24.00 10.50 12.00 0.50 24 600 609.6 266.7 304.8 12.7
26.00 10.50 — — 26 650 660.4 266.7 = =
28.00 10.50 — — 28 = — — = =
30.00 10.50 — — 30 — — = = —
32.00 10.50 — — 32 — - = — —
34.00 10.50 — — 34 == = = — —
36.00 10.50 — — 36 — == — — —
38.00 12.00 — — 38 = — — — —
40.00 12.00 — = 40 == — — — —
Dimensions in inches. B imm
Notes : iE)
(1)Length E applies for thickness not exceeding Frv 7 DEHOIREE COEMIS. BEEINRABESUTOEEZEEL,
that given in column “Limiting Wall Thickness”. PRAESAZZDEEIIEIETD,
(2)Length E1 applies for thickness greater than Foy 7 ORI EBARLEL. AEICHIT2REBLEROLEIZ2ZUTET S,
that given in column “Limiting Wall Thickness”
for NPS 24 and smaller. For NPS 26 and larger,
length E1 shall be by agreement between
manufacturer and purchaser.
(3)MSS SP 43 covers dimensions for NPS 1/2 through
NPS 24 except NPS 22.
(4)Dimensions for NPS 22 are specified in ASME B16.9.




DIMENSION OF STUB ENDS

AFITIINDFE

Square Corner

W IM _

O
Stub End L‘_g
ZHTIUR ~F—=

B ASME B16.9-MSS SP-43

I
b

Outside Diatator ASME B16.9 STANDARD MSS SP-43 STANDARD Nominal

Diameter arila Long Pattern | Radius of QOutside Diameter Lorsth Radius of Fillet Pipe

at Bevel P Length Fillet of Barrel one Type A | Type B Size

D G E R Max. Min. E R Max. (NPS)

0.84 1.38 3.00 0.12 0.896 0.809 2.00 0.12 0.03 Z
1.05 1.38(1.69) 3.00 0.12 1.106 1.019 2.00 0.12 0.03 %
1.32 2.00 4.00 0.12 1.376 1.284 2.00 0.12 0.03 il
1.66 2.50 4.00 0.19 1.716 1.629 2.00 0.19 0.03 1%
1.90 2.88 4.00 0.25 1.965 1.869 2.00 0.25 0.03 1%
2.38 3.62 6.00 0.31 2.456 2.344 2.50 0.31 0.03 2
2.88 4.12 6.00 0.31 2.966 2.844 2.50 0.31 0.03 2%
3.50 5.00 6.00 0.38 3.596 3.469 2.50 0.38 0.03 3
4.00 5.50 6.00 0.38 4.096 3.969 3.00 0.38 0.03 3%
4.50 5.19(6.19) 6.00 0.44 4.593 4.469 3.00 0.44 0.03 4
5.56 7.31 8.00 0.44 5.683 5.532 3.00 0.44 0.06 5
6.62 8.50 8.00 0.50 6.743 6.594 3.50 0.50 0.06 6
8.62 10.62 8.00 0.50 8.743 8.594 4.00 0.50 0.06 8
10.75 12.75 10.00 0.50 10.913 10.719 5.00 0.50 0.06 10
12.75 15.00 10.00 0.50 12.913 12.719 6.00 0.50 0.06 12
14.00 16.25 12.00 0.50 14.170 13.969 6.00 0.50 0.06 14
16.00 18.50 12.00 0.50 16.180 15.969 6.00 0.50 0.06 16
18.00 21.00 12.00 0.50 18.190 17.969 6.00 0.50 0.06 18
20.00 23.00 12.00 0.50 20.240 19.969 6.00 0.50 0.06 20
22.00 25.25 12.00 0.50 22.240 21.969 — —~ — 22
24.00 27.25 12.00 0.50 24.240 23.969 6.00 0.50 0.06 24

Notes: (1) The minimum lap thickness shall not be less than nominal pipe wall thickness. Dimensions in inches

(2)G Dimension of 1.38 for NPS 3/4 and 5.19 for NPS 4 are stated in ASME B16.9. Also those of (1.69) for NPS 3/4 and (6.19) for NPS 4 are in MSS SP 43.
(3)Dimensions for NPS 22 are specified only in ASME B16.9.

W JIS B 2321-JPI-7S-15-92

JIS B 23215147 JPI-781593 447
5 E £ = > & a—F—¥F B = SIEE | 3—F— EOFV
5K [ 10K =Xk | & Class 150 | &

D F G R F G R (B) (A)
21.7 30.0 44.0 51.0 3.0 1.5 50 35.1 3 A 15
27.2 30.0 49.0 56.0 3.0 1.5 50 42.9 3 % 20
34.0 50.0 59.0 67.0 3.0 1.5 50 50.8 3 1 25
42.7 50.0 70.0 76.0 4.0 2.0 50 63.5 5 1% 32
48.6 50.0 75.0 81.0 4.0 2.0 50 73.2 6 1% 40
60.5 50.0 85.0 96.0 4.0 2.0 65 91.9 8 2 50
76.3 50.0 110.0 116.0 5.0 2.5 65 104.6 8 2% 65
89.1 50.0 121.0 126.0 5.0 2.5 65 127.0 10 3 80
101.6 50.0 131.0 136.0 5.0 2.5 75 139.7 10 3% 90
114.3 50.0 141.0 151.0 5.0 2.5 75 157.2 11 4 100
139.8 50.0 176.0 182.0 6.0 3.0 75 185.6 11 5 125
165.2 50.0 206.0 212.0 6.0 3.0 90 215.9 13 6 150
216.3 65.0 252.0 262.0 6.0 3.0 100 269.7 13 8 200
267.4 65.0 317.0 324.0 6.0 3.0 125 323.8 13 10 250
318.5 65.0 360.0 368.0 9.0 3.0 150 381.0 13 12 300
355.6 150.0 403.0 413.0 9.0 3.0 — — — 14 350
406.4 150.0 463.0 475.0 9.0 3.0 — — — 16 400
457.2 150.0 523.0 530.0 9.0 3.0 — — — 18 450
508.0 150.0 573.0 585.0 9.0 3.0 — — — 20 500
558.8 150.0 630.0 640.0 9.0 3.0 — — — 22 550
609.6 150.0 680.0 690.0 9.0 3.0 — — — 24 600

B mm

EIRITIURDYNESF . BEOFUVRESLALTEET S,



APPROXIMATE WEIGHT OF TITANIUM BUTT-WELDING FITTINGS

FIVRREGEREAERFOMRES

Nominal 90° Long Elbow Nominal 45° Long Elbow

Pipe Size 90° O>4 TR Pipe Size 45° 0> TV

ROV [ g5g S10S | S20S 540 S80 BEOMU [ g5 S10S | S20S S40 S80
% 0.03 0.03 0.04 0.05 0.06 % 0.01 0.02 0.02 0.02 0.03
% 0.03 0.05 0.06 0.06 0.06 % 0.02 0.02 0.02 0.02 0.03
1 0.05 0.07 0.08 0.09 0.13 1 0.03 0.06 0.06 0.06 0.08
1% 0.09 0.12 0.13 0.14 0.24 1% 0.05 0.06 0.06 0.10 0.14
1% 0.11 0.17 0.18 0.22 0.30 1% 0.07 0.10 0.10 0.13 0.21
2 0.19 0.32 0.34 0.43 0.60 2 0.09 0.17 0.17 0.22 0.31
2% 0.41 0.43 0.61 0.83 1.01 21 0.20 0.27 0.29 0.45 0.58
3 0.53 0.74 0.88 1.29 1,77, 3 0.29 0.39 0.43 0.64 0.89
3% 0.71 0.93 1.21 1.71 2.65 3% 0.31 0.44 0.58 0.83 1.33
4 1.09 1.25 1.57 2.33 3.37 4 0.54 0.63 0.75 1.14 1.70
5 (2.28) | 2.28 2.99 3.93 5.25 5 (1.07) | 1.07 1.43 1.98 3.11
6 (3.30) | 3.30 4.43 6.06 | 10.36 6 (1.59) | 1.59 2.03 3.16 5.34
8 (5.92) | 5.92 | 10.57 | 11.61 | 20.52 8 (3.09) | 3.09 4.63 6.26 | 10.28
10 (9.37) | 9.37 | 15.63 | 20.11 | 31.51 10 (5.57) | 5.57 7.18 | 11.38 | 15.75
12 (16.09) | 16.09 | 21.72 | 31.03 | 47.91 12 (7.87) | 7.87 | 10.29 | 18.27 | 23.96

Unit:kg/pc. B kg/{@ Unit:kg/pc. Bfir:kg/{@

Nominal 90° Short Elbow Nominal Tee

Pipe Size 90° 3—hITILR Pipe Size Tol—

BOWU [ g5 S10S | S20S 540 S80 BOMU [ gsg S10S | S20S S40 S80
Y% - - - - — Y% (0.05) | 0.05 0.06 0.06 0.08
% - - - = = % (0.08) 0.08 0.08 0.09 0.11
1 (0.05) 0.05 0.05 0.06 0.09 1 (0.14) | 0.14 0.17 0.17 0.29
1% (0.08) 0.08 0.08 0.10 0.13 1% (0.25) | 0.25 0.25 0.32 0.39
1% (0.11) 0.11 0.11 0.14 0.20 1% (0.33) | 0.33 0.34 0.47 0.69
2 (0.19) 0.19 0.22 0.26 0.36 2 (0.43) | 0.43 0.57 0.64 0.92
2% (0.34) 0.34 0.36 0.48 0.68 21 0.74) | 0.74 0.85 1.19 1.95
3 (0.49) 0.49 0.57 0.79 1.01 3 (0.93) | 0.93 1.22 1.66 2.41
3% (0.70) 0.70 0.77 1.06 1.64 3% (1.49) | 1.49 1.86 2.22 3.10
4 (0.87) 0.87 0.99 1.55 2.22 4 (1.48) | 1.48 2.01 2.88 3.33
5 — 1.56 1.90 3.05 3.97 5 (2.43) | 2.43 3.59 4.48 6.44
6 - 2.34 2.71 4.37 6.37 6 (3.29) | 3.29 4.77 6.15 8.91
8 ~ 4.53 6.15 9.61 | 13.43 8 (6.84) | 6.84 9.31 | 11.61 | 15.23
10 — 8.94 9.60 | 16.09 | 24.45 10 (10.23) | 10.23 | 13.73 | 18.50 =
12 — 10.23 | 13.73 | 20.44 | 31.03 12 (13.91) | 13.91 | 18.33 | 24.48 =

Unit:kg/pc. BGI kg/{8 Unit:kg/pc. AL kg/E




'APPROXIMATE WEIGHT OF TITANIUM BUTT-WELDING FITTINGS
FIVRREHREAERFOMEER

Nominal Cap

Pipe Size Frv7

BOWU| s55 | s10s | s205 | s40 S80
Y% (0.01) 0.01 0.01 0.01 0.02
% (0.02) 0.02 0.02 0.02 0.03
1 (0.06) 0.06 0.06 0.06 0.10
14 (0.08) 0.08 0.08 0.08 0.13
1% (0.09) 0.09 0.09 0.10 0.14
2 (0.11) 0.11 0.12 0.13 0.19
2% (0.14) 0.14 0.17 0.23 0.37
3 (0.29) 0.29 0.34 0.40 0.54
3% (0.45) 0.45 0.52 0.57 0.92
4 (0.46) 0.46 0.57 0.75 1.12
5 (0.69) 0.69 0.83 1.03 1.49
6 (1.01) 1.01 1.14 1.67 2.87
8 (1.52) 1.52 2.33 2.76 4.48
10 (3.10) 3.10 3.58 5.75 9.77

16.

12 4.43) | 4.43 5.11 8.85
Unit:kg/pc. BfiL:kg/{@

Nominal Stub End Type JIS 10K

Pipe Size ZTIF JIS 10K54(7

BOWU| o5s | s10s | S20s | sS40 [ s80
% 0.03 0.03 0.03 0.04 0.06
% 0.03 0.04 0.05 0.06 0.09
i 0.06 0.10 0.10 0.12 0.13
1 0.07 0.13 0.13 0.16 0.21
1% 0.09 0.14 0.14 0.18 0.22
2 0.11 0.18 0.23 0.25 0.40
2% 0.18 0.25 0.30 0.42 0.59
3 0.20 0.28 0.36 0.50 0.82
3% 0.23 0.31 0.45 0.57 1.23
4 0.25 0.36 0.47 0.69 1.12
5 0.42 0.51 0.69 0.97 1.48
6 0.51 0.62 0.82 1.27 1.72
8 0.78 1.11 1.81 2.26 2.59
10 1.24 1.45 2.40 3.33 —
12 1.66 1.87 2.63 3.76 —

Unit:kg/pc. HfI kg/{@

Nominal Reducer

Pipe Size s

BOFU [ g5g S10S | S20S S40 S80
% 0.03 0.04 0.04 0.05 0.06
1 0.03 0.06 0.06 0.07 0.09
1% 0.06 0.07 0.07 0.09 0.11
1% 0.07 0.11 0.11 0.14 0.18
2 0.11 0.16 0.20 0.22 0.29
2% 0.17 0.25 0.29 0.42 0.49
3 (0.30) 0.30 0.40 0.54 0.75
3% (0.40) 0.40 0.53 0.74 1.05
4 (0.46) 0.46 0.57 0.89 1.22
5 (0.76) 0.76 1.10 1.44 1.93
6 (1.01) 1.01 1.47 2.05 2.87
8 (1.64) 1.64 2.62 3.28 4.68
10 — 2.42 3.89 5.51 8.95
12 — 3.76 5.40 8.45 12.44

Unit:kg/pc. EfI kg/{@




