SH | #7825 - RS 5HEMRE Vaterial Matrix - Grades & Properties 01/07

MBS, BE-253°CFLEl 650°CHiR

Six grades covering cryogenic -253°C to 650°C service

&S Grade #1#E123] Category #1717 Standard {HEIR7S Condition
@ Inconel 718 BETENEESS NO07718 ASTM B637 - AMS 5663 YR+ AT
@ Monel 400 FEESETRES NO04400 ASTM B164-03 B+ 1841
@ Monel K500 EETEE R E S N05500 ASTM B865 SR+ AT
@® wP3s5N GHREERERE RS R30035 ASTM F562-22 - NACE MR0O175 I+
® xm-19 SRR R E $20910 ASTM A479 - A276 ELA+iShL
@ 17-4PH SRS AN S17400 ASME SA564 - ASTM A564 ElA +RI5

ERHF LI FREER(E) Mechanical properties - standard requirements

[ERg Rp0.2 HEfEE BATENSE

MPa A %

. Inconel 718 B +ETRY 21462 >1393 >12 >15 34-49 HRC -253~650 8.24
. Monel 400 BX+8HL >600 >345 >20 / HRB87~HRC23 -100~480 8.83
. Monel K500 TSR +AIRE 21138 >897 >18 25-50 <40 HRC -100~480 8.44
‘ MP35N SR +AIRE 21310 21241 >10 >40 <51 HRC -200~450 8.43
® xm-19 EE+SHL 2930 2724 235 / <293 HB -196~550 7.88
. 17-4PH EA + A 21070 >1000 >12 245 34-40 HRC -40~315 7.80

#HSBE - Size range {#RAZS » Product forms

B @10 - 80 mm, SRIESE; KERE T, REEFRE i - L - ARTEEIR - MMRIRRIA - $EINLAkmRH

BREEMRY Forged & rolled bar - rough-machined blanks - stepped forged

Diameter @10 — 80 mm in a full range of sizes; cut-to-length blanks - finished shafts

service, custom diameters & stepped dimensions per drawing.

FRARZREMSES - Finished pump shaft (full length)
iE: 718 {BIAEFME GH4169 (GB/T 14992) ,
Note: 718 = GH4169 (GB/T 14992).

FEEIIIREERE, BHEIREEN, REUMBIES (EN 10204 3.1/3.2) 7.
Values are standard requirements for the stated condition. Certified mill test reports govern.

SRAE S EINRT mEM P1 - #HEEE



SH | BSi¥## Grade Profile 02 /07

' Inconel 718 / GH4169 UNS NO7718 - W.Nr. 2.4668

ASTM B637 - AMS 5663 - NACE MR0O175

650°CLATFBEZE » The strength benchmark below 650°C

21462 21393 212 215 34-49 -253~650

AL Rm MPa JEAR Rp0.2 MPa FE(RER A % HREKIAE RA % HEEE HRC EFRIRRE °C

HEIR7S Condition: @%I+AI¥ Cold-drawn + Aged - ZE 8.24 g/cm? - Nb+Ta 4.75-5.50% J9igfE#Z>

= pks wt% « ASTM B637 Chemical composition

HEED (—) Ni Cr Fe Nb+Ta Mo Ti Al Co
FRAEZER Requirements 50.0-55.0 17.0-21.0 R Bal. 4.75-5.50 2.80-3.30 0.65-1.15 0.20-0.80 <1.00
EES (Z) C Mn Si P S Cu B

FRAEEEK Requirements <0.08 <0.35 <0.35 <0.015 <0.015 <0.30 <0.006

PR tritER ASTM B637; Fe AEMRRE, / Product-analysis tolerances per ASTM B637; Fe is the balance.

y" (NisNb) JTiEiBft, -253°CiFAE 650°C BiEXAFRF=EE. NETSES
v"(NisNb) precipitation-strengthened; high strength, creep and fatigue resistance from -253°C to 650°C.

Ni 50.0-55.0% + Cr 17.0-21.0% {RESRNEML ST, Nb+Ta 4.75-5.50% 5 Mo 2.80-3.30% HIpkFE2(AE
Ni 50.0-55.0% with Cr 17.0-21.0% for oxidation and corrosion resistance; Nb+Ta 4.75-5.50% plus Mo 2.80-3.30% form the main

strengthening phases.

fif H2S B&tEEAEE (NACE MRO175 /1SO 15156) , B <0.006% #=HISRFRIMRIERIN T ¥4
Approved for H2S sour service per NACE MR0175 / 1SO 15156; B <0.006% safeguards hot-work ductility.

IREMRERYY, ZOBURME, TR, LRSI TR
Good weldability with low cracking susceptibility; supplied as bar, blanks and finished shafts.

1&M5IEUT » Inspection

BERRGIR ASTM A388/A388M-2023, IGUIES AMS-STD-2154E, REUE 0.8 mm FBH (KE&RERL) ;| KESRIRKABEE, BER
2 EN 10204 3.1 #RIES (7 3.2) .

UT to ASTM A388/A388M-2023, acceptance AMS-STD-2154E, 0.8 mm FBH; surface and size inspected; EN 10204 3.1 (or 3.2) certificate with each
lot.

HIBYR A Typical applications: SRR - MSLISESNEY - BHSHF NILE - BOEEEME

High-temperature pump shafts - Gas turbine & compressor parts - Downhole tools - Power & metallurgy parts

iR e e SRR R P2 - Inconel 718
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' Monel 400 , uns no4s0o UNS N04400

ASTM B164-03

fitigK, SREBRSHNRNEZHEERSSE - Proven Ni-Cu alloy for seawater, HF acid and alkalis

2600 2345 220 / HRB87~HRC23 -100~480

HUHL Rm MPa JERR Rp0.2 MPa FE(EER A % HrEZ4E RA % T fEFRE °C

IR Condition: iBK+i&HI Annealed + Cold Drawn - %[ 8.83 g/cm? - #ii75@E <10 CGS

L3Rk wt% « ASTM B164-03 Chemical composition

L2695 Chemical

composition

FoEESK Requirements <0.30 <0.50 <20 <0.024 <25 >63.0 28.0-34.0

Cu 28.0-34.0% 5 Ni 263.0% AiHERY; S <0.024% FHEIEHILMRIERIRESHINITIE.
Ni 263.0% with Cu 28.0-34.0% forms the corrosion-resistant basis; S is tightly limited to <0.024%.

g RREEEEE, WK SEBRSEMNR, NEEFRIRRTRETH

Ni-Cu solid-solution alloy; resists seawater, HF acid and alkalis; chloride-SCC immune and non-magnetic.

m Cu28.0-34.0% 5 Ni 263.0% RYBCLLARIARME SIS T I, C <0.30% EEREFHRILY]

Cu 28.0-34.0% with Ni 263.0% balances corrosion resistance and cold formability; C <0.30% avoids grain-boundary carbides.

m SASEREEEESTEXS (JFS SH20260801 Ll Rp0.2 495-610 MPa)
Cold-drawn yield markedly above the annealed condition (Rp0.2 495-610 MPa measured, heat SH20260801).

g BXSEUSERMNS, THASRER. BEEARSHEINTRARMH

Excellent ductility and weldability when annealed; cold-drawn bar, rough-machined blanks and finished shafts.

2518 - Inspection

HEAIRIR(GR ASTM A388/A388M-2023, K4k AMS-STD-2154E, REJE 0.8 mm FBH (KRELRERL) | RESRIKKESHEEH, MK
24 EN 10204 3.1 MBRER (7 3.2) . BIRREMECNEIZEE (<10 CGS) .
UT to ASTM A388/A388M-2023, acceptance AMS-STD-2154E, 0.8 mm FBH; surface and size inspected; EN 10204 3.1 (or 3.2) certificate with each

lot.

BEBYRY Y Typical applications: /KR4 - (L TIRA - AEARERY - SRR SRR

Seawater pump shafts - Chemical equipment - Marine parts - HF acid and alkali service

SRAE S EINRT mEM P3 - Monel 400
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' Monel K500 - 400 #9374 - upgraded 400 UNS NO05500

ASTM B865

SEEBKRERMEIE - First choice for heavily loaded seawater shafts

21138 2897 218 25-50 <40 -100~480

#i# Rm MPa JEAR Rp0.2 MPa FE(ERER A % HREZ4E RA % & HRC EFREE °C

IR Condition: @%I+AI Cold-drawn + Aged - ZE 8.44 g/cm? - Al+Ti &1t 2.85-4.00%

LRk wt% « ASTM B865 Chemical composition

L2695 Chemical

composition

FNEEK Requirements 263.0 27.0-33.0 2.50-3.15 0.35-0.85 <1.5 <20 <0.25 <0.50 <0.010

Ni ERRE; Al 2.50-3.15% 5 Ti 0.35-0.85% ZFUREMNEHBREKTE, C <0.25%., S <0.010% iaEREEHI,
Ni is the balance; Al 2.50-3.15% plus Ti 0.35-0.85% set the aged strength level; C and S are controlled for metallurgical quality.

m DUAUTI BT v 18, ERRIREZY79 Monel 400 BXEAT 3 5
Al/Ti age hardening forms y' precipitates; about 3x the yield strength of annealed 400.

m Ni=63.0% + Cu 27.0-33.0% £RiFS5 400 HH=AIMIMRYE, FRBIRESTTEXK
Ni 263.0% with Cu 27.0-33.0% retains 400-class corrosion resistance at much higher strength.

m Al250-3.15% / Ti 0.35-0.85% % LIRI=HIRRIGERER, AiEHRUARRER

Al and Ti towards the upper limits give higher yield — several strength levels available on request.

m FIRSESHY, #IO8KSSREINRIRERIE SR ERARNERS

Weakly magnetic when aged; consult us on the heat-treatment condition for stagnant seawater or HF service.

2518 - Inspection

HEAIRIR(GR ASTM A388/A388M-2023, K4k AMS-STD-2154E, REJE 0.8 mm FBH (KRELRERL) | RESRIKKESHEEH, MK
#2444 EN 10204 3.1 #BRIER (7 3.2) .
UT to ASTM A388/A388M-2023, acceptance AMS-STD-2154E, 0.8 mm FBH; surface and size inspected; EN 10204 3.1 (or 3.2) certificate with each

lot.

BRINF Typical applications: =aEMmtHERAH - BT - 5532 - ARRASIEF TEEEN

High-strength seawater shafts - Valve stems - Drill collars - Marine fasteners

iR e e SRR R P4 - Monel K500
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' MP35N - zigEsasesas - Multiphase ultra-high-strength UNS R30035 - W.Nr. 24999

ASTM F562-22 - NACE MR0175

Tt - BEEE - i H2S BHRENSIHIEESSE - Non-magnetic ultra-high-strength Co-alloy
for sour service

21310 21241 210 240 <51 -200~450

HHL Rm MPa JEBR Rp0.2 MPa SRR A % WAEZ4E Z % fEEE HRC fERRE °C

HERIRZS Condition: &HI+B3% Cold-drawn + Aged - Z[E 8.43 g/cm3 - £RESFHE (0 < 1.01)

2 wt% « ASTM F562-22 Chemical composition

EES (—) Ni Cr Mo Ti Fe Co
FRAEEEK Requirements 33.0-37.0 19.0-21.0 9.0-10.5 <1.00 <1.00 RE Bal.
HERS (2) C Mn Si P ) B
FEZSK Requirements <0.025 <0.15 <0.15 <0.015 <0.010 <0.015

PRIt Cr £0.25 / Ni £0.30 / Mo £0.15; C <0.025%. B <0.015% 9 2022 hzBAHHIR{E.
Product-analysis tolerances Cr £0.25 / Ni £0.30 / Mo +0.15; C <£0.025% and B <0.015% are explicit in the 2022 edition.

g AREEZSHEGSE, BEHSHI+IBEHRERE, ATUVEMNRERE Rm 21310 MPa (S5 1520) , EREE-AISITHIA
Co-Ni-Cr-Mo multiphase alloy; standard delivery temper Rm >1310 MPa (1520 MPa measured); higher tempers on request.

Mo 9.0-10.5% IRIABHIRIMSEEREIREES, C <0.025% MRk &R

Mo 9.0-10.5% gives excellent pitting and crevice resistance; C <0.025% avoids grain-boundary carbides.

NACE MRO175 / 1SO 15156-3 #ti#EFITHIZI H2S BRMEARIR (RhL+RIREEE LR 51 HRC) |, SREPIRSIITHL
Approved for severe sour service per NACE MR0O175 (<51 HRC aged); non-magnetic in all conditions.

FTHIEHANRRE, RSE -200°C BRI, Fus/K<iR. ERERS5SE

No ductile-to-brittle transition; tough down to -200°C; resists seawater pitting, crevice attack and hydrogen embrittlement.

2518 - Inspection

BERIIRYGHE ASTM A388/A388M-2023, MMe4% AMS-STD-2154E, REHEE 0.8 mm FBH (KBEEREEIRL) ;| EESRIGWARELT, Bk
124t EN 10204 3.1 #BRIE+H (7 3.2) .

UT to ASTM A388/A388M-2023, acceptance AMS-STD-2154E, 0.8 mm FBH; surface and size inspected; EN 10204 3.1 (or 3.2) certificate with each
lot.

BRI Typical applications: TR - F T LE - BRSEITSEEY - Efresi

Non-magnetic shafts - Downhole tools - Sour-service valve stems & fasteners - Medical devices

SRAE S EINRT mEM P5 - MP35N
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l XM-19 / nitronic 50 UNS 520910

ASTM A479 - A276

MAaBFRMARBCEEBARFEN, BKRMKEFEMRZiE - Long-life austenitic for chloride service

2930 2724 235 / <293 -196~550

#i# Rm MPa JEAR Rp0.2 MPa FE(ERZR A % WIS RA % THE HB fERRE °C

HEVRZ Condition: Ei&+i&4i Solution + Cold-drawn - Z7/E 7.88 g/cm? - Fe HEARE

Rk s wt% « ASTM A479 Chemical composition

LFp5 (—) C Si Mn P S Fe
FoEESK Requirements <0.06 <1.00 4.0-6.0 <0.045 <0.030 48 Bal.
HERS (2) Cr Ni Mo Nb \' N
TREZEK Requirements 20.5-23.5 11.5-13.5 1.5-3.0 0.10-0.30 0.10-0.30 0.20-0.40

Nb 5V % 0.10-0.30% 5l=H; Mn 4.0-6.0% 5 N 0.20-0.40% AFiazLy, C <0.06% {RIEM&REE .,
Nb and V are specified separately (0.10-0.30% each); Mn 4.0-6.0% with N 0.20-0.40% drive nitrogen strengthening; C <0.06% ensures intergranular corrosion

resistance.

g FRCREATER, ESSEREEL 316 MG, BARETHREIEREWY

Nitrogen-strengthened austenite; about twice the yield of annealed 316 and not hardenable by heat treatment.

Cr 20.5-23.5% + Mo 1.5-3.0% + N 0.20-0.40% fMiSEF i S4EREMmae T 316/317
Cr 20.5-23.5% with Mo 1.5-3.0% and N 0.20-0.40% out-performs 316/317 in chloride pitting and crevice resistance.

Nb 5V % 0.10-0.30% 2R, -196°C BRI, RIFEHSERIME
Nb and V (0.10-0.30%) stabilise the structure; good toughness at -196°C and low permeability after cold work.

FTHEREN, BEFRSFRS, RIFESREREERNNKSSS

No transformation hardening — strength comes from cold work; cold reduction and surface finish govern fatigue life.

&N S53EUL « Inspection

BFRIRIGHE ASTM A388/A388M-2023, IS4 AMS-STD-2154E, R 0.8 mm FBH (ABLEEERL) | RESRIMBESHREH, ML
124 EN 10204 3.1 #ERIES (7 3.2) .

UT to ASTM A388/A388M-2023, acceptance AMS-STD-2154E, 0.8 mm FBH; surface and size inspected; EN 10204 3.1 (or 3.2) certificate with each
lot.

BRINA Typical applications: J8/KRH - @IT - $EREEY - MERE

Seawater shafts - Valve stems - Chains & fasteners - Marine hardware

BRAE S SINRMT A P6 - XM-19 (Nitronic 50)
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17-4PH / oscri7niscuann UNS $17400
ASME SA564 - ASTM A564

MR EE 2 8 D I EE A B - Cost-effective martensitic precipitation-hardening
stainless steel

21070 21000 212 245 34-40 -40~315
$i# Rm MPa FEAR RpO.2 MPa SR A % M RA % B HRC FEPBIRAE °C

HELRZS Condition: EliE+AIH Solution + Aged (IEF H1025 75 - HI00-H1150 &%) - Z%/E 7.80 g/cm? - Nb &&HE C J§%

25 wt% « ASME SA564 Chemical composition

TREZESK Requirements <0.07 <1.00 <1.00 <0.04 <0.03 15.5-17.5 3.0-5.0 3.0-5.0 0.15-0.45

Cu 3.0-5.0% 5 Nb 0.15-0.45% JESZURIEREKZL; C <0.07% FREAMIRME S D ERRELTSEL.
Cu 3.0-5.0% with Nb 0.15-0.45% drives ageing precipitation hardening; C <0.07% balances corrosion resistance and martensitic stability.

B SERUEREAER, HI00-H1150 PUiEIHGaEIMRE, IEBEHE H1025 75

Martensitic PH steel; strength/toughness adjustable across H900-H1150 tempers, H1025 as the certified mainstream condition.

m Cr15.5-17.5% Mt@MEaEs 304, H1025 754tk >1070 MPa, R 34-40 HRC, FREAMIHSHIE
Cr 15.5-17.5% gives 304-class corrosion resistance; H1025 delivers >1070 MPa at 34-40 HRC, balancing strength and toughness.

m VEINT4ReF, REEE, SatEhtts

Good machinability, short lead time and high overall cost-effectiveness.

g TERSHMERESHEE H1150 7, 12 H2S FEBEMRRTITHE

H1150 temper available for higher toughness; evaluate separately for wet H2S service.

1&M5LEYL » Inspection
HEPSRAGHE ASTM A388/A388M-2023, MIEE4% AMS-STD-2154E, REIE 0.8 mm FBH (NELEERL) ; RASRTRBAKEH, X

124t EN 10204 3.1 #BRIES (77 3.2) .
UT to ASTM A388/A388M-2023, acceptance AMS-STD-2154E, 0.8 mm FBH; surface and size inspected; EN 10204 3.1 (or 3.2) certificate with each

lot.

BRINF Typical applications: R - 8530 - EEH - BREARS

Pump shafts & stems - Gears - Fasteners - Food & pharma equipment

SRAE S EINRT mEM P7 - 17-4PH (05Cr17Ni4Cu4Nb)



