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Abstract: The world is undergoing profound changes in energy and technology. Countries are vigorously developing new
sustainable energy sources and technologies. Renewable energy sources encompass various technologies, such as wind
turbines, solar energy, nuclear energy and bioenergy. Additionally, emerging technology fields include new energy vehicles,
robots, and artificial intelligence devices, among others. The renewable energy industry and the implementation of new
technologies necessitate the development and adoption of new equipment and components. Austempered ductile iron (ADI)
is renowned for its unique microstructure and superior properties. By utilizing ADI, lightweight and innovative castings can
be designed to not only reduce weight but also save energy and decrease emissions. More importantly, these castings
enhance the efficiency and reliability of new energy equipment and emerging technology installations. This paper describes
the development, applications, and future prospects of lightweight and innovative ADI castings within sectors such as solar
photovoltaic, wind power generation, industry robots, and trucks in China.
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Fig.1 Global electricity generation by source between 2014 and
2027. Other non-renewables include oil, waste and other
nonrenewable sources?”

IFi) BE VA 1) 2 H 8

2024 47 2EOCIR K A E M 2023 1 1.6 TW
FTREI 22 TW LA E, BEINT 600 2 GW 198 Lk
RGP, bR BB CIRTBE 1 L — AL ) — 4
S 1 RS T AL A T R A
(HEE R Ty et E RERE T 23K 10%L i1
1 ) 75 R IHFER . GWEC i e fiiit, 2 2025 4,
BB o L L AT Y 22 % L iR E 138 GW, R
PWEFATEOR , BUTA4EM R A 5 455 51 982 GW
7= RE X AH 24 F 51 2030 4FAFAFHTE 164 GW (12441
i, M\ 2024 AFE 1 D5 A fe LA KO IR
2025~2030 4F 1Y FlTHE A G KAl 8.8%1,

2024 4, & E K BH B8 G R K K B K
46% , 17 TR 5 4F(2019~2023 4F) (15F- $4 4F 1 ) R
27%3, FEBORIESI T ,2024 43 [ 4F B b B L 2%
T & 357.3 GWOZEE & T T E 4 hE
VR RN 277.57 GW), 29 15 R BRGHT G 2 ML = 1Y
60% , B & 2024 A%, T EERBEHLAL T L 4 4
BRI E, BN A ERGAR T 5 K R A% 0 3K B 111,
2024 4F [T T AL 2 B 0 80 GW, i T
2023 4RAI N e St BTN BT 520 GW,
i BRI RS LR T 50%, 3 20244F )i, K
HL K FH B DGAR A 36 L AS JE A 31 1 400 GW, 7EH?
00 R R K LA B, 2024 4 KU R
R ORMRE I KT 12%, WU & G e L R
LR 9 1/10 , 4 3L BA AR T K 07 & i RIK FaL 9 265
=RHLIIRIE, 2024 4F TH IS REIRAS T (L4 2R AR
W AN A I AT e P B S K/ S Wi N el
10%0 4= 7= B, B 2B K 1 e 220K 8 e, &l
2 250 T 2019~2027 AFFR [ e M AR AR [F] T AR AL

Sk ] F AR BE IR T 2 A0 3 ol i BRI S
T EE T RR IR h e pe i K e =k sh 71, 8%
geit, K IE 2024 0 L HL RN 94 181 4 T FLIY, [F]

https://www. cnk1. net

€2 2019~2027 4 o [ & g b #2247 ) Lo A2 Ak, Horp A AR R]
FREBE IR LG 5 W B Al A TTRF 2R R, 2025~2027 4
T AE P
Fig.2 Year-over-year changes in electricity generation in China
between 2019 and 2027. Among them, the other non-renewables
include oil, waste and other nonrenewable sources, and the data
for 2025~2027 are forecast values™
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Fig.3 Design for ADI castings: (a) original design of steel fabrication tracking worm gear; (b) redesigned single ADI casting (provided
by Changjian Foundry)
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Fig.4 3 Different types of machined ADI gears used in reducer for solar PV trackers (Changjian Foundry): (a) Type 1; (b) Type 2;
(c) Type 3
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Fig.6 RV reducer gears in industrial robots*
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Fig.7 Some of typical ADI harmonic gears used in industrial robots (Courtesy Shaanxi Tongxin Continuous Cast Tube Tech.)
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Fig.8 A certain Dongfeng model electric truck: (a) original suspension component; (b) redesigned lightweight ADI component
(provided by Jiangsu Townsun)
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Fig.9 ADI1050-6 for a type of new energy truck for Chuangchun FAW: (a) front bracket-auxiliary steel plate spring; (b) rear balance
suspension plate spring left support-left side of the middle axle (provided by Jilin Bogiang)
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Fig.10 ADI parts in new energy buses: (a) independent suspension upper and lower control arms, used as independent suspension
components to connect the drive module and frame; (b) bearing bracket, used for supporting and connecting the upper and lower arms
and steering mechanism drive module. (provided by Henan ADI)
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