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Table 1 Changes in mechanical properties of American ASTM A897M ADI standard with years

ASTM A897M-1990

ASTM A897M-2003

25 BLPsREE/MPa Ju RS BE/MPa 1% 95 PUPiaEE/MPa ISR EE/MPa 1%
1 850 550 10 1 900 650 9
2 1050 700 7 2 1050 750 7
3 1200 850 4 3 1200 850 4
4 1400 1100 1 4 1400 1100 2
5 1600 1300 N/A 5 1600 1300 1

ASTM A897M-2006ASTM A897M- (06 ) 2011 Hl

ASTM A897M- (06 ) 2015, 20167 Hi

95 PrhismgMPa JE ISR E/MPa 1% ) FipishiE/MPa JaIRSRE/MPa 1%
1 750 500 1 750 ( H41) 500 1
2 900 650 9 1 900 650 9
3 1050 750 7 2 1050 750 7
4 1200 850 4 3 1200 850 4
5 1400 1100 2 4 1400 1100 2
6 1600 1300 1 5 1600 1300 1

T 201 HAFH AI20064F AUFRTE. 2015 FI20164F AIAR eSS &
( the mixed microstructure grades of ADI) 5],

HET TR A 750-500- 11 Y ADIS F-4 AADIZE S h, TiAE R iR

AHZUADT

#2 [EFRADIFRE . RUMADIGRAE MRS E ML
Table 2 Changes in mechanical properties of ISO and EN ADI standards with years

EN 1564: 1997
1ISO 17804: 1997

EN 1564: 2005 (2011 )
ISO 17804: 2005 (E) , GB/T 24733—2009 (2020 H )

s PURERIE/MPa  JH IR MPa /% PR S PR /MPa i IRGRIE/MPa K 2/%
EN-GJS-800-8 EN-GJS-800-10 (RT) 800 500 10
( EN-GJS-800-8S-RT) 800 500 8 EN-GJS-900-8 900 600 8
EN-GJS-1000-5 1050 700 5 EN-GJS-1050-6 1050 700 6
EN-GJS-1200-2 1200 850 2 EN-GJS-1200-3 1200 850 3
EN-GJS-1400-1 1400 1100 1 EN-GJS-1400-1 1400 1100 1
(1SO 17804: 2014, 1SO17804: 2020 ) . 1SO17804- RIGAARRNAFLR, ERHXEADIERNE, R

2020 ( FEIRAFENEFHEMH ) trEME 7IS/800-10. JS/900-
8. JS/1050-6. JS/1200-3. JS/1400-1i+5MESAIMRE
IBtn, BIEHLFEMEE. SHER. LOQE. EER
. RARESE, ZinESBIENES, BREEHA
FRHEMH O FROFBENFELEET EMFER
HISHARFOME , 3. F42,

1SO17804-2020 ( &R/ XHEMH ) trEEBINT &
ACHDBIMY BB R AR KBRS 55 #2514 IS/HBW400 . IS/
HBW450F MES, HAOZMeENE.

2 ERADIRERNEEREEZRR
ERYELT

M20HEC80F TR, FEXJADIFFET KERY

7E1978FE A HIGB/T 1348—1978 ( BREBHEE)
KIinEFE S TQT 1200-1— MADIFES, {B1E19884F
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K, ATHBRNAHZNEE, 1998F HIcEVEH
RIS ZREVIM $IE T ADIE I AR/EQ/AL-
J600-083-1998 ( EE-NEKERH ) , HbpaN[ES, 8D
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3 1SO17804: 2020%rAE: %k, FFHESMITRIXBRE 15 1AL
Table 31S0O17804: 2020 standard: mechanical properties measured on test pieces machined from separately cast samples,
side by side cast samples or cast-on samples

Ji-= B T2 REJE Y mm BURERER /MPa (min.)  JEARSRER,/MPa (min.)  f%A/% (min.)

1S017804/JS/800-10 t=<30 800 10
1SO17804/JS/800-10RT 30<t<60 750 500 6
60 < t<100 720 5
t<30 900 8
1SO17804/JS/900-8 30<t<60 850 600 5
60 <t=<100 820 4
t<30 1050 6
1S017804/JS/1050-6 30<t<60 1000 700 4
60 < t<100 970 3
t<30 1200 3
1SO17804/JS/ 1200-3 30<t<60 1170 850 2
60 < t<100 1140 1
t<30 1400 1100 1

1SO17804/3S/1400-1 30<t=<60 1170 BB U R

60 < t<100 1140

e LR TR 2R AR RS R), HAR RIS 5 2 80 i Y AT, Jof i BE e IMETHE AR AE , TR P B

JRESET, PR SR A A 2R

F4 1S017804: 2020%7/# BAEFNMEHIXIRVELER CIX N E R/ N HIHE
Table 4 1SO17804: 2020: Minimum impact energy values determined on V-notched test pieces machined from separately
cast samples, side-by-side cast samples or cast-on samples

i (23°C+5°C) Fudizhadd (min.)

; o
Lt PR Umm S RFERT A e
t<30 10 9
1SO17804/JS/800-10RT 30 <t<60 8 8
60 <t<<100 8 7

5 MERKEIREHEKRSRIn 1S017804-2020: FiBHENEH
Table 5 Abrasion-resistant grades of in 1SO17804-2020 ausferritic spheroidal graphite cast iron

s 5 FCREEEHBW (/M) R, /MPa R,/ MPa A%
1SO17804/JS/HBW400 400 1400 1100 1
1SO17804/JS/HBW450 450 1600 1300
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Table 6 Comparison of ADI grades for current ISO, EN, ASTM, JIS and GB/T standards

b b BRI b LR R £ bR H A fif 5 b
1SO 17804 2020 EN 1564: 2012 ASTM A897/A897M-2016-08-24 SAE J2477. 2018-01 JIS G5503-1995 GB/T 24733—2009
750/500/11 AD750
JS/800-10 (JS/800-10RT ) EN-GJS-800-8 QTD 800-10
FCAD 900-4
JS/900-8 900/650/9 AD900 FCAD 900-8 QTD 900-8
EN-GJS-1000-5 FCAD 1000-5
JS/1050-6 1 050/750/7 AD1050 QTD 1050-6
JS/1200-3 EN-GJS-1200-2 1200/850/4 AD1200 FCAD 1200-2 QTD 1200-3
JS/1400-1 EN-GJS-1400-1 1400/1 100/2 AD1400 FCAD 1400-1 QTD 1400-1
1 600/1 300/1 AD1600
JS/HBW400 EN-GJS-1400 1 400/1 100/2 AD1400 FCAD 1400-1 QTD HBW400
JS/HBW450 1600/1 300/1 AD1600 QTD HBW450
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FHELIFHEIT T T/CFA 020101243—2021 ( &8 %
KRB ) FEE, 52021558105 5LHE .
FA RS ERBGB/T 24733—2009 ( 583 K BRE
gk ) BN, BIBRFEMHEAR (B TFHEGE

=7 TICFA020101243—2021 (

FEEIE <30 mm ) PHETHGRE. BIREE. A=
SRORNMEREEIR, MET 7 1HES: QTD 800-11. QTD
850-10. QTD 900-9. QTD 1050-8. QTD 1200-4. QTD
1400-2. QTD 1600-1, Inz7¥,

FRFENKREFHM) AERERFIE . FRHEREX MR 2 1A

Table 7 Minimum mechanical properties machined from separately cast samples, side-by-side cast samples or cast-on
samples for group standard T/CFA 020101243—2021

s I3 Brhram Je iR Wrfe i G %k (23 C+5C) b
BEJEL/mm R,/MPa ('min.) Ry,/MPa (min.) Al% (min.) HBW ALY (min,)
<30 800 11
QTD 800-11 30<:<60 750 550 8 240~310 115
60 <:=<100 720 7
<30 850 10
QTD 850-10 30<:<60 810 600 7 26~330 110
60 < <100 770 6
<30 900 9
QTD 900-9 30<t=<60 850 700 6 280~350 100
60 < =100 820 5
t<30 1050 8
QTD 1050-8 30<+=<60 1000 750 5 320~380 80
60 <=<100 970 4
<30 1200 4
QTD 1200-4 30<:<60 1170 900 3 350~430 60
60 <1=<100 1140 2
<30 1400 1100 2
QTD 1400-2 30< <60 1300 - 2 380~480 35
60 < <100 1250 - 1
<30 1600 1300 1
QTD 1600-1 30<t=<60 1450 - 440~550 20
60 < <100 1300 - -
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FS . 5A897TM-2016%R/EELY, 180T QTD 850-105#
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A, FEADIRFEMEWSEFRETHRNEE, 8
FBhAHERE, BREE, MKEN=RhHINEST
FAFRET/CFA 020101243—2021 { 585 N EREB S5 1%
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Fig. 1 Comparison between the actual production testing values of samples made from representative ADI enterprises in China, and the minimum
values specified by the CFA group standard T/CFA 020101243—2021 and the national standard GB/T 24733—2009 Austempered ductile Iron Castings
(ADI) castings
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Table 8 Mechanical properties of grinding balls

g HAg/mm  FEEEHRC sl e KN,

@50~D70 =56 =4
EREEHL @80~P100 =54 =5
®110~P130 =52 =6

@80~P100 =52 =8

SEEEL $110~0130 =50 =10
®140~D160 =48 =12

R9 AEEREKNAES EZK R EES I
Table 9 Numbers of impact fatigue cycles of different
diameter grinding balls during drop tests from different

heights
S MQRIBERIEERUEL  SRIEERIAI AL
< @100 =30 000 -
> @110 =20 000 =8 000

T/CFA 020101243—2021 ( &5 3 K EREEEAE )
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Progress of ADI Production Technology Viewed from the Revision of the
Standard

YAN Qi-dong', WANG Jing", LI Qiang’, LIU Jin-cheng®
(1. Yuzhou Henglilai New Materials Co., Ltd., Xuchang 452570, Henan, China; 2. Conmet (Weifang) Machinery Co., Ltd., Weifang 261308,
Shandong, China; 3. China Foundry Association, Beijing 100000, China)

Abstract:

Austempered ductile iron (ADI) is one of the most promising materials in the 21st century because of its high
strength, high toughness, fatigue resistance, wear resistance and other comprehensive properties. The rapid
developments of production technology and application in USA and European countries make related material
standards revised and updated timely and continually. In China, the ADI standards from early established and
issued enterprise standards to later national and group standards, formed different levels of standards, formed
different level of standard system. In 2009 national standard GB/T 24733—2009“Austempered Ductile
Iron Castings”was published; in 2021, group standard T/ 020101243—2021*“Austempered Ductile Iron
Castings”issued; in 2022, the national standard GB/T 24733—2009*Austempered Ductile Iron Castings”was
revised. The revise and update of different-level standards show great progress of China ADI production and
technologies during last 10 years.
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austempered ductile iron (ADI); materials; standard
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