CINDAS LLC

: Industry Benchmark for Critically Evaluated Materials Properties Data
www.cindasdata.com

AHADSZE — /NS H & a2, IS5 T CINDASPIAN) 2 XGH I e FRLEE M & B AR 2 (ASMD) FlEtERE & &
HARE (HPAD) o AHADIA345F & & MTHEAMEE:  184E21, 476 2 1. B SCIHAFHIPDRLES SCHR, 51 A 12, 311
EANBEGER, 1529, 5462 MEHREA, LAKIT104, 307465 Hi 2. AHADHIRY & S A U0r 5, Reds B
PUdHE R R E SR G & ETE.

REBERL R B2k
BRI Wi H %846/
BURF B BRI
TR, ALt
R WA K SIS
B2 VAT il 3& / HL

IFIE /N &It K

£

AHADYCHR P 5 T ASMDRIHPAD O FFAT HCi . 45PN M S P 5 TP M5 SR, T BLROR M
PLR RS AUR AR PP S 22 AHAD O £ SR P PPl 7452, AR AR Y 25 SASMDATHPADIAG A 7 4l e
SRS

RG]

G, B, e, MEW, H5)

R FR

(A1-6061, Ti-6A1-4V, Inconel 706, 25%%)
RS

CHUb, s, 255

B4R

R, R, Wit REs, 55

The Convergence Center ¢ 101 Foundry Drive Suite 4700 e West Lafayette IN 47906-3445 USA
Phone: 765-807-5400 ¢ 765-807-7011 e Fax: 765-807-5291 e info@cindasdata.com e cindasdata.com
October 2022




EiEESil

AHADHHE P 5 A7 20N @ S, TOORANRI g Atk o FH P R LM s S 5 2K, TR IR PRS0 (0 R s i, 3%
i N AR AR B, MR BME AR R T3, AR ARt B N R A AR O, IR
BT R E -
A
atizha)
B, B BT
HUbR
SRIE, Ny, BEPEE, JROTRREETRE, sy, NAR, WdEE, A KA
FAt gt
IENE
I a], A A5 i
JEh, E A E R
KR R BAR. ROPARRL RS
o, ML

s A
~3 ~F

6 2 F0 3 Y AHAD R BE R Vi
A BRER

KR: AR BT E AR R e w2 AR (A B 5 4 70

AHAD (version 1.0, data updated 2015.02)

Browse By Search By

Matorsl Growp MUasensl Narre

Propedy Name

Ba

WY AR, B GR T AR AR A

AHAD (version 1.0, data updated 2015.02)

AHADEC I 5 5 26 T FIZER . 345513 1% &5 #,  BAR20TNE1EESY. 799F % .

The Convergence Center ¢ 101 Foundry Drive Suite 4700 e West Lafayette IN 47906-3445 USA
Phone: 765-807-5400 ¢ 765-807-7011 e Fax: 765-807-5291 ¢ info@cindasdata.com e cindasdata.com
October 2022



http://dict.cnki.net/dict_result.aspx?searchword=Fatigue+%26Crack+Growth&tjType=sentence&style=&t=%e7%96%b2%e5%8a%b3%e8%a3%82%e7%ba%b9%e6%89%a9%e5%b1%95%e7%9a%84

B. ERE

ERE: gTE
AHAD (version 1.0, data updated 2015.02)

Solect Pecperty Geoup  Mechame o Propertes - Fadoue
20 property groups )

Select Property Name: Fatgue, Stess Ampitude or Alemanng Stess
32 properies )

Progenty Range

Fatgue Swress Ampinude or Alematng Stess (esi)-1 51 - 21074

Select an InSependent Vanable and then chck the Show Graph or Show Text by

Hon
Indegmndont ¥ailatde Micsrrnem Manieream
Cycles (Cyches) 04y 01800 22
Cycies 10 Fadure or Fatgue Life (cyties) £98319041 59
Cycles 19 First o Intaton Crack. intaon Lie {cyties ET2 % 237536 18
Cyche Stran (percent) 1y 19
Fasgue Mean Stress (ksl) 24 48 19364
Moan Stress (k) 0 a7 69
Maste Stran Ampitude (percent) ) 03 154
Shan Amplude (pertent) ) 0078076 a0Y 265
Stran Range n % [percent) ‘ 6%
Tempearature (F B1 7 935
Tene 1o Fadure ¢ LCF Lo () 230 N4

Sow Graph Show Text

C. BERER

F T ASE [R]— 7K 3% b BB 2 Rk R 8 [ — e i
W EEAMEL

DR R 2/ kA

P PR LLBER RS “Show text (BN RA) 7 #H,
W LRI ZH TR, S5

B TN IR KA BT

The Convergence Center ¢ 101 Foundry Drive Suite 4700 e West Lafayette IN 47906-3445 USA
Phone: 765-807-5400 ¢ 765-807-7011 e Fax: 765-807-5291 ¢ info@cindasdata.com e cindasdata.com

October 2022



o

AHAD (version 1.0, data updated 2015.02)

St |

Property Groep: Mechanc sl Propertes - Fatgue - v
Progeny: Fatgen. Svem Ampltude or Alemating Shess (k)| Change Units v [ Logerithmic Text
Independent Variable: Cyties 1 Fadure o Fatigue L (Sycien) Change Unts v | Logarithmic o
Select Materials 7 Select Data Curves/Test Conditions 7

Select 0ne o Mote Matenads rom the &5t below Mol the cono! key 10 select muliple materals Avadable Select Detwesn One and twenty data Curve JesLPOons hom P
Aot curves will Be Geaplirped 00 P 0N Than procesd 83 Step 2 Balow 10 vow graphs Mokt e Control key 10 select multplo dats curves
Koy Setected Matecal (Set Curve) - Remarks

M1 Ausseum Aoy 2014 Ciad 2014 A4 5Cu- M- 15,0 SNg UNS ASX014
X Q . A2 WY 2)-CF e siross * O & ~

M Alutseum Al 9 Cas 2215 b 3000 Mnd 18200 IOVD 05T UNS AS2IS {3 M2 (1 35 CY momn stress = 5 ky

N2 Al A 2. A2 SMg-0 26Cr UNS ASS062 wid M2 (1 d).Cd moan stroms » 10 kn v

NS Aumenum Al 9 NS SMg-0 907200 15Cr UNS ASEDLS “ M2 (1 5) . C5 mean sbons = 18 b

(Lisdng 35 matenais |

Fatigue, Stress Amplitude or Aternating Stress vi Cycles 10 Fallure or Fatigue Life =
Amnam Aoy 20246 N4 " Mg-0 SMn UNS ASJO4

: 1 Material 2 (5,1
£ .
! 4
H
: \
3

.
1 .
: ® —
i -

b

i
4
L
-

Wwrd & Dlw W rh & ey R L Ll

Cptien o Fatbure or Fatiges Life (cyches)

. EHRERRNERER: BRNHEF

1104, 30725 HdiE h £&

AN B th 2 R AR R R A bR iC 2 i), bRvE

A — B3R BT DL R AN EARL A R M 1) 2 250 Hh 28
BARBAEAE S B A, 2 BB SR AN XA $

R AR XY AR 6 ) 2% Ao P B3 2 T PR 3R AT B e . CRL38 T AT P 1) i ) g o A5 ) 20467

The Convergence Center ¢ 101 Foundry Drive Suite 4700 e West Lafayette IN 47906-3445 USA

Phone: 765-807-5400 ¢ 765-807-7011 e Fax: 765-807-5291 ¢ info@cindasdata.com e cindasdata.com

October 2022



AHAD (version 1.0, data updated 2015.02)

Start Over | TOC | POF | M
Property Growy: Mechanca? Propertes - Fasgue

e Fagun Stess Ampitude or Ahemating Svess fks) [ Change Unts V] L Logardthmic
Indepeadent Variable: Cycies to Fahure of Fatigue Lée icycles) [ Changs Usas | L

Select Materials 7 Select Data Curves/Test Conditions ?
Select one or more matenals rom the st Defow  HoMd the conrol key 10 select muliple materals. Avadabie  Select Detwoen 0N and taenty dats Curve Jescnpoons from Me kst
Cala cutved will e daplaped o0 D sght Than proceed &2 Step 2 Bolow 10 wirw graghs. Mold the Contral key 10 select multple dats curves

oy s.-awuwwrs«c.m, Remarks

30 \>u Clas 2014 mscoiums.-o g UNS A32014

.l Admaraen Aoy S0

W2 (1 3)-C3 mean sbwss = 5 b5
wid M2 &) - C4 mean stross » 10k v
5 M2 (1 5).C5 maan stress = 18 ks

Alyrraeurn Aoy w
:m wm,m N?SM?&C’WS W
N2 Aumweum Aoy 5053 ALS SN0 S0 7200 15Cr UNS: ASS055
Mﬁm’

Fatigue, Stress Amplitude or Alternating Stress vs Cycles 1o Fadure or Fatigue Life =
Adpasinim Aldey 2026 Aled S0ur 1 SMR-0 SNA UNS. ASIO4

y TEEE

"w
1 Gmd ’ | BSart J00ark 100w A00erd L00e Kk C00erE TO0nrE BOCRE D0Secs | BEeeT

Cyies i Tafure o Fatiges Life (cychen)

& Matenal 200, 1)
- Materwl 20,3

Fotigun, Yarsy Amphtade s Alteraatng Sress ol

MR X RS

AHADEHE P (I RARE S SCR 51 SO T 80808 P N I e J 45 < (K 7 FH A4 AR A2 o MPRESE SR 51 SO mT LS B
JUE R FIIE R T i 44 B A RO DL, REE B BT & a8 5

MName

1 L
1 [}
1
1
1229 Tan '8N M
\ XN
(] e

1 /
e e Dles 33 1 11) L
1912 \ 1 v t
1%

’ﬁ 15! wperte

PDF7E£: Mt

AHADHHE PEIE SR T H AN FELRENR] Tt PDFEEA TIPS T &SRB SN RENREL, T
KM= T AHADEHE 1) 9 2%

PDFEL T A

oL

Gl EZ

The Convergence Center ¢ 101 Foundry Drive Suite 4700 e West Lafayette IN 47906-3445 USA
Phone: 765-807-5400 ¢ 765-807-7011 e Fax: 765-807-5291 ¢ info@cindasdata.com e cindasdata.com
October 2022




w4

& JE A%
D%ix
LWL
KM
& s
L

& B AP

S At
STST sevens
e _
“:f‘:: AEROSPACE AND HicH PERFORMANCE ? Ferrous « FeUH
” ALLoYys DATABASE H-13
Author: J. C. Benedyk August 2008

1.0

Composition limits of H-13 based on the AISI/ H-13, which leads to a

UNS (T20813) standards are (mass %): 0.32-0.45 greater dispersion of Fe
C, 0.20-0.50 Mn, 0.80-1.20 Si, 4.75-5.50 Cr, 0.30 vanadium carbides

max Ni, 1.10-1.75 Mo, 0.80-1.20 V, 0.250 max Cu, and higher wear 5 0 Cr
0.03 max P, and 0.03 max S. Where specified, as resistance. The H-13 -
resulfurized H-13, sulfur may be increased to steel also has a slightly 1 5 M 0
0.06-0.15% to improve machinability. wider range of the -

Besides the standard H-13 grade, various modified, other principal 1 ﬂ V
premium, and superior grades of H-13 are alloying elements, *

available from hot work steel producers, usually allowing producers 0 3 5 c
with limiting phosphorus and/or sulfurlevels flexibility in tailoring .

that are below the standard composition limits mechanical properties

to improve toughness and thermal fatigue
resistance and containing principle alloying
elements in particular ranges that may be outside
the T20813 standard. Also, the premium grades
of H-13 within T20813 composition limits are
generally produced by special refining and
metallurgical practices to control microstructure
and especially carbide size and distribution.

General

This medium alloy, martensitic, air hardening,
ultrahigh-strength steel is similar to H-11 and H-
11 Mod in composition, heat treatment, and many
properties. The steels H-11, H-11 Mod, and H-13
exhibit several properties that are important in
airframe and landing gear applications, including
the ability to be heat treated to an ultimate tensile
strength of 300 ksi while having excellent thermal
shock resistance. These grades are typically
hardened by austenitizing and cooling in air,
flowing inert gas, oil, or hot sait bath. Upon

XtF AHAD %8 B, AV IS L

for given heat

treatments and applications. Premium and
superior grades of H-13 have carefully controlled
compositions with low levels of sulfur and
phosphorus and are produced by special melting,
refining, and hot forging/rolling schedules
primarily to achieve a fine microstructure and
improve toughness and thermal fatigue resistance
over conventionally produced H-13 grades. In a
few cases, some H-13 producers employ long
term, high temperature, homogenization
techniques with controlled cooling to refine the
carbide distribution and produce a more isotropic
microstructure. Powder/particle metallurgy
grades of H-13 are available with significantly
refined distributions of carbides and sulfides (for
the high sulfur, free machining grade) to
improve toughness and thermal fatigue and
wear resistance relative to conventional H-13 steel
that is normally produced by ingot metallurgy.
Careful consideration of H-13 supply will assure
a cost effective selection of steel grade for a given
application.
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