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Self-reliance: Capacity is no longer a solution
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Moly =—Carbon steel Stainless steel Nickel

Source: CRU, IMOA , Red Door Research
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TiE8R: E#AY (A aE8YERS) China’s Ministry of Industry and Information Technology:
an updated “Industry Transformation Guide” (The Guide).

& E 041 BT K IE H ImE M & @B SN [E Sin RN B SR, TEERERHEDN
WEMNMEEW A RS AR~ . China's steel demand is facing a structural shift from
commercial-grade steels towards higher-end and better-quality steel in advanced
equipment and machinery manufacturing and in high technology industries

. Nickel .

Tool Steels
11% Engineering
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2017FEAVRIHERE : KA ES
Mo Global First Use (2017): steel dominates

l Ferroalioy

Value-added/ugh quaitty steel (flats and longs)
Value-added/high quaiity flat products
Value-added/high quaity long products
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Crude Steel 2017

(Million Tons)

Europe 171 10%

Total Exc China 860 51%
China 830 49%

Total 1690 100%

Source SMR — End-use of Molybdenum; WORLD STEEL

HESImIN A RAVABEIRENT, ARSimiNeE R ERTIILA
ﬂ%%ﬁﬂ"]iﬂﬁ%ﬂﬂﬁ I Moly is a strategic driver for High End Steels
developments, a win win that the Chinese Moly industry shall not miss!
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2018FF[EREMNELFAIEZEEZ= 72000t (HE2=R 85%)

Break down per segment
2010 2018 Gr 2010-17 Share 2018

Tonnes  Tonnes % %
Alloy& Engin. Steel 26988 35082 2.0% 49%
Stainless steel 20205 28514 3.0% 40%
Castiron 7327 8404 0.6% 12%

Total 54520 72000 2.2% 100%
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HLBEiHN? What high end steel are?

SimE SRR R, HUSFRoadgfowit, SHEENEHZEH
B 5 DA £ T2 7o B

High end steels are complex, sophisticated materials, with carefully selected chemical
compositions and multiphase microstructures resulting from precisely controlled heating
and cooling processes.

MRy “sEEFIMRE The Steel “Strength Ductility Diagram”
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Source: WorldAutoSteel
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—REE&TE PRIMARY ALLOYING AGENTS

Carbon, Manganese, Silicon

—REE€ITTE SECONDARY ALLOYING AGENTS
Copper, Nickel, Chromium, Molybdenum, +
Vanadium, Niobium, Aluminum, Boron Cobalt,

Tungsten

ZEITTE TRAMP ELEMENTS

[Rip RS
Initial austenite
grains (Do)

Sulphur, Phosphorous, Tin, Lead, Zinc

Y

BERFE

Start of

[ MO A

BHRX
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grain growth (D)
recrystallization ‘
Jer
— 329
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HSLA

High Strength, Low Alloy

DP

Dual Phase

CP

Complex Phase

FB

Ferritic Bainitic

Q&P

Quenching & Partitioning

TRIP

Transformation Induced Plasticity

MS

Martensitic (MART)

TWIP

Twinning-Induced Plasticity

HF

Hot Formed (and quenched)

TPN

Three Phase Nano-Precipitation

L&
deformed
grains

BEARER
end of recrystallization (Drex)
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Steel producers do not care about Moly, they go their own way!

IZ e HERE

PROCESSING STRUCTURE PERFORMANCE
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2018 P ENER T HIERIH SR B N7.2 5, HEEHI85%.
2018 China Mo consumption in Steel 72000t (a 85% of total)

R AR SitEik 4> Break down per segment
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s Other Process Industry

= Oil/Gas Automotive
Other Transport

» Power Generation
CPI
= Others Building and Construction

Mechanical Engineering
Other Process Industry

Qil/Gas
Power Generation
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Pitting Micro-pitting
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Flank fracture Root breakage
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A) FERER FEIB

W R R XEAIG. 30%MEHLATE S S FEME
BXR. WRAEEMANN28-30AKIT. EHFAIGIHN
(BN) EEFAF.

MEYFAE: 300t JKE
HOMERE AT

heat treatment requirements

B) B E 4 Al REHAFIEMRIVL (&4H
0.54%) #HIT=mitEl. IREFAE20FMITE,
$RiE &= 800/ £E .

BMLEIR depth of case hardened : 1.15-1.65mm ;

XKMEEE surface hardness : 62-65HRC ;

IX2BEEE core hardness

Cra C point : 30-45HRC

Ds= D point : 225HRC w~ ]
TR ABAEGIK retained austenite : over level E (<30% ) /
ERIBIE{L grain-boundary oxides : s20pm
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* Low-medium strength
* High formability

70 +  Mild steel HSS UHSS
<210 MPa 210 - 550 MPa > 550 MPa
60
50 1
Mild !

Mo alloying feasible

Elongation A80 (%)
E =

30

20 |
: |
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o ) o '

f ! PH

0 - o | . = o . . . i A e

- e 0 200 400 600 800 1000 1200
’ edium-high strength Yield stress (MPa)

* Medium formability

* Crash resistance %Ui%ﬁ-ﬂ(%%ﬂ# El‘] %m ﬂ:' HW;&%%%E%U%%&EEF E"] $
» Energy absorption {'Fﬂﬁ %ﬂ .

R, JEBR—RZFRWM LGS 0.7%%H, EAREE21100JKH. REHBEERS, (B
ZTIREMEH. XFHRFEHNRA~EEXNHEIER
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Shou-steel

MR ($25N0)
ZEKE (FW)
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Carbon Content - Percent
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Data compiled from Census of Worldwide cast production made by MODERN CASTING
MAGAZINE in 2015; and 2017, 2016
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thermal conductivity.
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2018F#Z, IMOARHI THEE KRG HALXINHE

18 www.imoa.info



www.imoa.info

19



20

CASTIH: $BASWXHTIs0mEs At ez mmmz: | MO A

> IROAFRBI AR KAR T ERE 5K

> BEREV B EEEEIER. BirE: RIHAEEI300-500 MPa , 5%
#40-50W/m.K,
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1000 tons tot 200
2016 24610 29.6%
2017 25774 27.9%
2018 26707 30.6%

mmChina World —World, excl. China

Stainless Series
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Source CSSC:; IMOA

400
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I

Duplex
0.36%
0.40%

0.06%

MO A

SS Moly grades
1000 Tons
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317LMN S31726 1.4439 17-20
'~ 6%Mo * 19-22
. Aloy31 NO0B031 14562 26-28
| T%Mo S32654 14652 24-26

13.5-17.5 0.1-02  37-38
17.5-26  0.15-0.25 43-45
30-32 0.15-0.25 51-52
21-23 0.45-0.55 56-57
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BEEEHIR: RESEA ST
Better cooking with better Wok: a practice
of gray cast iron alloying with Mo

BUR =8, LEXF
LIAN Xintong & DONG Han, Shanghai University
November 29, 2018

[ MO A
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