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@ MILL STATUS

The mill is a kind of grinding machine, and it has a
mixing effect at the same time. Up to now, in some fields,
it has a crushing function, which can replace the crushing

equipment of a certain link.



@ Main types of mill
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AUTO MILL VERTICAL MILL DMC MILL OTHERS



@ An equipment manufacturer and a mineral processing service provider
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The predecessor of CITIC IC Luoyang Heavy Machinery
Co., Ltd was Luoyang Mining Machinery Factory, located
in Luoyang City, Henan Province, which is known as the
”13th dynasty ancient capital”. It was built in 1954
and is China’ s largest mining machinery manufacturing
enterprise. The research institute affiliated to the
company is the largest comprehensive research and
development institution for mining machinery in China,
and has the qualification of Grade A mechanical
engineering design.

After 64 years of industry accumulation, it has
provided a total of 3 million tons of complete
technical equipment and technical service products for
mining, building materials, metallurgy, power,
nonferrous metals, chemical industry, environmental
protection and other industrial fields.

The company s products are exported to more than 20
countries and regions in Asia, Africa, Europe, America
and Australia.




@ The Concept and Attitude of CIC Grinding Technology
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e Grinding Technology Concept

Grinding technology is an experimental
science, which requires a wealth of experience as
an accumulation. Through repeated debugging
and verification, our grinding technology
development experience is rich, drawing on and
absorbing the international advantages of well-
known international brands, combined with our
own unique thinking and practice. We have the
clear understanding and feeling of our users.




@ Process selection and development design

CITICIC
XXX

i' Process |&». | | develop
NS, - | ment and
i W | design

b I Selection




@ Process selection and development design
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o Process selection

The importance of process selection

According to the processing capacity,
the diameter and length of the mill

can be determined.

According to the nature of the material

can determine the form of mill

(Ball mill, bar mill or other)



Process selection and development design
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0 Process Selection

1 Process Selection

According to the ore sample provided by the customer, the
parameters of ore crushing and grinding are measured.
Through the simulation of JKSimMet computer software , the
best semi—-self-mill, self-mill,

Ball mill specifications and parameters are settled.

1 strength

Finite element analysis is commonly used to calculate the
strength of the mill barrel, end cover, and hollow shaft
to determine the optimal structural parameters.
Transmission

According to the power and working conditions, you can
choose:

1.Single motor gear drive

2.Dual motor gear drive

Perform torsional vibration analysis of the transmission
system to avoid resonance.

1 Main bearing
According to the mill specifications and load conditions,
three types of dynamic and static pressure, static pressure
and sliding shoe bearings can be selected, and the
corresponding special lubrication station can be configured.
1 Auxiliary machine
1.Optimization of the structure of the feeding and discharging
device (feeding trolley, discharge drum screen)
2.Use liner simulation software to study the geometry of liner
3.High—strength bolt strength calculation by software

Improved reliability and service life.
1 Control
Through PLC control, touch screen display and operation, as
well as the measurement and monitoring of temperature,
vibration, oil pressure, oil flow, oil film thickness and
other parameters, and the use of DCS system, the reliability
of operation is improved
1 Supporting
The preferred domestic and foreign well-known supporting
suppliers provide the best configuration for the mill.



@ Process selection and development design
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Q MILL MAIN BODY STRUCTRUE

e SHELL ASSY.

( liner, end cover, shell etc. )

® DRIVING SYSTEM

( girth gear & pinion, pinion, main
motor etc )

® LUBRICATE SYSTEM

( main bearing, girth gear & pinion,
reducer etc )

e LLECTRIC CONTROL SYSTEM

® BASEMENT




@ Process selection and development design
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Q ANALYSIS AND DESIGN OF CORE
COMPONENTS
e [FEA

ANSYS., STRAND

® Material simulation software
JMATPRO

® Casting simulation software
DEFORM, MAGMA

® Welding simulation software
SYSWELD

e Simulation Software—Assembly

simulation , Operation simulation,
SOLID WORK , JKSIMMET , I-DEAS
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ANSYS

Decompose first, then
merge, and decompose by
meshing, transforming
qualitative difficulties into
quantitative complexity!

In essence, a difficult
problem is transformed into a
superposition of several simple
problems!

Purpose: Obtain the
overall parameters of a
simulated mill
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Material simulation
software

JMATPRO

Originated from the UK , Simulate
the microstructure, composition,
process and performance of
materials based on computer
simulation

Significance: To verify the feasibility
of the raw material performance in
manufacturing mill
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0 Casting simulation software
DEFORM. MAGMA

The process of casting is complicated, Castings are
also prone to defects such as shrinkage cavity,
shrinkage porosity, sand washing, and insufficient
pouring,cold shut. In the traditional foundry industry,
process design and casting quality control often rely
on experience, the flow state of the molten metal
during the casting process and the temperature and
stress state during solidification cannot be intuitively
expressed..

With the development of computer technology, the
application of computer computing technology can
simulate the changes in the stress field, temperature
field, and flow field during the casting process, as well
as the growth and growth of microstructure grains and
the visualization of morphology.

The application of numerical simulation technology can
reduce laboratory research work, shorten the research
cycle, optimize the casting process parameters, and
obtain better quality castings.
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Welding process simulation
sy bware

Welding is a process in which the material(same or different)
of the workpiece to be welded is used by heating or pressurizing or
both, and with or without filling materials, so that the material of the
workpiece can be bonded between atoms to form a permanent
connection. Welding is a complex physical-chemical process. It is
impractical, costly, and time-consuming to understand and control
the welding process based on accumulated process experimental
data. With the development of computer technology, computer
simulation methods have created favorable conditions for the
development of welding science and technology.

The welding thermal process runs through the entire welding
process. It can be said that all welding physical and chemical
processes occur and develop during the thermal process. The
welding thermal process is local, the heating is extremely uneven,
and has the characteristics of instantaneity, complexity and instability.
The welding field temperature determines the welding stress field
and strain field. It is also inseparable from metallurgy, crystallization,
and phase change, making it one of the main factors affecting
welding quality and productivity. Accurate calculation and
measurement of welding thermal process is the prerequisite for
welding metallurgical analysis, welding stress and strain analysis
and control of the welding process.
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o Simulation Software

e Simulation Assembly
e Simulation Operation

SOLIDWORK , JKSIMMET

Simulation assembly: computer simulation
assembly of all parts of the mill to verify the
parameters

Simulation operation: dynamic display effect to
verify the matching degree between parameters and
performance of each component in operation state

ENSURE MANUFACTURING QUALITY
REDUCE ERROR
IMPROVE EFFICIENCY
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Excellent Design Capability and Manufacturing

OWord-Class Equipment System OMain Parts Are Mamgégébl% 111% 1F-'aY’cory OWorld Famous Partner O 64 Years History



Manufacturing equipment and supporting system
FORGING EQUIPMENT

€ 4000T oil press € 8400T water press € 5m ring rolling mill
4000T Jih EA41 8400T 7K H AL 5m AL



Manufacturing equipment and supporting system

© O @O @O (/STING EQUIPMINT

@ 75t Ladle Refining Furnace ¢ 20t Electric-arc Furnace

€ 80t Vacuum Degassing Furnace @ 60t Electric-arc Furnace @ 5t Electric Furnace



Manufacturing equipment and supporting system
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€ 95 X2.5m Well Heattreatment Furnace € 3X6.3m Heattreatment Furnace € 5X15m Heattreatment Furnace



Manufacturing equipment and supporting system
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PROCESSING EQUIPMENT

5m CNC Vertical Lathe € 9X30m Plane Mllllng and Boring Machine € 6X20m CNC Heavy Horizontal Lathe



Manufacturing equipment and supporting system
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PROCESSING EQUIPMENT

& 8m Hobbing Machine ¢ o
Hobbing Machine



Manufacturing equipment and supporting system
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CUTTING AND WELDING EQUIPMENT

e
o "' YT

!
—
a_‘

- _—
i ".--r'..

§ e

€4 100X3200mm Rolling Machining 4 CNC Flame Cutting €4 Submerged Arc Welding



Manufacturing equipment and supporting system
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LOADING EQUIPMENT ( No. of travelling crane and loading capacity ) and PLACE

&€ 75t Manned cranceX4



Manufacturing equipment and supporting system
000

€ Reducer
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Main standards for mill design, manufacturing and inspection

I, National Standard 2. International Standard 3. Company Standard

JBIT1406-2002  (FREEHL. HEEEHL) BS7608 N AT Q/HM 708 — 2007 Y INER LN CEe PPN A
JB/T5000.1-1998 (F=SRtia@RRA AWSD1.1 H 2 ISR

1) ASTM A609 Ut Q/HM 973 — 2007 PE LA AN RN
JB/T5000.2-1998  { XIELIENHBFER ASTM E709 ORASTM E1444 MT Q/HM 1014 — 2007 1 FH BS54 A e

RE(E) VDI 2230 and BS7608 IREBRAE DT Ry
JB/T5000.3-1998  (IE4Z{HBRARIARSR AGMAB004-F88 HFARFRET  Q/HM 1016 — 2007 ST AR 3 R

"y ... 5



Quality Control
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CNC Hydraulic Plate Rolling  Submerged-ArcWelding ( UT) Heavy Horizontal Lathe
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Manufacturing
process

And quality control
points

Cylinder

IO
CNC Cutting Machining Groove Machining Stress Annealing of Whole Parts



Quality Control
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Wooden Pattern Casting (Chemical Composition Analysis) ¥EAIT (UT) g0 T (UT) |
Rough Machining Semi-finish Machining (UT) Package

TORE s : TIEEE (RT, MT) Q+TGEE , HitESE) BT (RY)
fasting Smulston Sand Moulding Sand Cleaning after Heat Work Blank Surfacing (Dimension, MT) O+T ( Hardness. Mechanical Properties)  Finish Machining (Dimension)

Manufacturing process and quality control points—Girth Gear




Quality Control

Q+T (HE . 1%8¢) BiL (R, MT)
N+T Q+T (hardness, performance) Finish Machining (Dimension, MT)
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FFEIT (UT)
Semi-finish
Machining (UT)

hnRdERIE (536 )
Forging( Ring Rolling) Roudah Machining

I (UT)

Manufacturing
process
And quality

control points
Pinion




Quality Control
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Pinion Testing Liner Testing



Quality Control
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O TESTING EQUIPMENT o

Mechanical properties tensile
testing machine

Direct reading spectrometer Durometer
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End Cover ITP—QAP
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i HL3/KHD-PO-No.: 517669/ M15 | 5/KHD drawing No.: 308-040-000069 / 308-040-000070

KHD E#lis END COVER
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Confirm casting e Fit with production | ~. - H - -
process plan Process rationality AR and minutes of meeting
confirmed by client
B Ry BN T E A B [ 8] R TR
2 g o, R, =S : Wooden  pattern H - -
Wood pattern sizo and sheps Process drawing record
— e i AN M W e R
il R AU e il 2 e ST s e
3 Moulding Fo T oL S moaiene) B = =
ikl % AT =% H _ _
Pouring plan Confirm by two parties | Singature
el ek PSR kil
4 Fovring pouring Pouring plan Pouring record L
Rk LEMRE b b A e =
sarnsii = Process planning R A i [ H R
i s ety LZHR o H - i
5 i cleaning cleaning temp: Process planning
6 (174 WA, B AL FEY T H R i
Mormalizing Temperature and lime HT process HT record
. FYRE., Wik . .
WMo MW o ITaiida
4 Cutting rizer ::hzn;ﬂwgnnaoetmpamtura and Rizer cutting process record R
8 B3 i . [ a] LEFE T E ot L H R =
tempering Temperature and time HT process HT record
Mechanical Property WA, GE D Yield Yield LIRS
] P et Saotdior stress=275MPa mechanical H R -
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Pinion ITP—QAP

T 85 /KHD-PO-No. : 517669 /

&N

CIG Heavy Mechinery

KHD /5% Forged Pinion

M15 B /KHD drawing No.: 308-081-000040

” i tion test
- T BRREAR bk FiZ i e
i Process Inspection [tems Inspection Report Applicable Standards 1CIc | 2-KHD | 3-Client Remarks
A et E A SE R I A B . b s e
2 b2 p 2 : {59 TR A
1 Melting & Fabrication of | Chemical composition analysis T E - H R -
steel ingot of the liquid steel specification Chemical composition
2 BIIEES: Pty W UT B#E, TE HhiEd R H . B
Heated forging Primary UT test drawing, specification Forging record
& ur il
3 ik g LV 413-01054.4 UT 55 HIN HIWIR i ik for UT
Rough machining ur DIN EN 10228-3 (I UT Report Inspection Call
to KHD required.
. SRAE, RFHn , .
#IE4 ; : BHAE. TE
4 . Visual and dimensional i s H - -
Rough hobbing o drawing, specification
5 e Pk Bl ok B, X b H R y
Heat treatment Quenching & Tempering drawing, specification heat treatment curve
Bt misi
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6 Chemical & Mechanical | Mechanical property, LVATFI0.53354.3 Mechanical property, HN IR " Call to KHD
required.
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73 ey i y A DIN EN 10228-3 [I 2 H R -
semi-finishing machining | UT, Dimension, hardness LV 413-010 5.3.3 UT Report, Dimension
o report, hardness report
FWE [ND E#. X \ o B8 Ak
8 Semi-final hobbing MT. Dimension drawing, specification KM MT report H " =
) \ LY. RT
T RERL, RSE, RTRENE., HHESE LV 413-010 54.5/54.6 | 4. 4By, ElRars
9 ﬁnishinlg il MT, dimension test, hardness DIN EN 10228-1 MT Report, Dimension H R -
9 on teeth surface, roughness LV 413-0106.3.3 report, hardness repart,
roughness report
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CIC Haawy Mackinmry

KHD BE{L 1% M Mill Girth Gear

1T 5/KHD-PO-No.: 517668 [ M15 %5 /KHD drawing No.: 308-081-000044
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Confirm contract & | Requirement of contract & i e ¥ Contract H - -
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confirmed by client
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2 Wooden  pattern H - -
Woad pattern Process drawing reicord
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FATDIE S AR A A AT B
Pouring plan Negotiating  with  casting | i by two parties | Singature . a =
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: et o 1 BREAE Rl
# Fauring pouring pouring temperature Pouring plan Pouring record i - &
Ti#s Uikl FEOUEE LR T . -
sampling Sampling during the casting Process planning HiFRE 2241 Bk b R
i a0 T [RRE _ H _ B
cleaning cleaning cleaning temperature Process planning
& IF2K, WA (] ) b 1L BT H R =
Nomalizing Temp and time | HT process HT record =
- Pl e, Wi T -
mEn mMEOTZ Triid s
7 PT Contrel the temperature and : . H -
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tempering Temperature and time HT process HT record
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CIG Hazey Machinery |

il el OTP)  Product quality inspection test plan

HH Project i QAL [ I4%workNo. | 1986-011 ' J§% Rev. No. ' 0
[ Client | FFFAustralia = h#&# Product Name | Liner E#i Date 2019-08-10
Bl manufacturer | CIC. China M Prepared By \ Shunli Si i Page 142
e TR RERENE Bk REER A o L
Process Inspection ltems Inspection Report Applicable Standards 1cic | 2ciient | 3- Remarks
_— kAL PR el 12 B R ALH A AR " B
: ig“‘—: _I = | Confirm contract & drawings | Requirement of PO& drawing | Confim by two parties | Contract assessment record
asting
Design il TR LEaEE [ e o 3 | S H &
Confirm casting process plan | Process rationality Fit with production situaticn minutes of meeting
2 pEg Hrg R JBARS. TZE%E AR it i _
Wood pattern size and shape Process drawing Whooden pattem record
3 it 41 R T AERS AR, | T2ER (R E AT H B
Moulding i T Process drawing Sand meld shape record
e e R LI A BEIE i H _
> erg pouring pouring temperature Pouring plan Pouring record
Pouring Bk it LA Hi Ak o i i H R
sampling Sampling during the casting Process planning Chemical analysis rapart
b g g Tl TEMN
5 : ] ; - H -
cleaning cleaning Process planning
LEOTE
= - H
6 xEE0O Riser remove process =
Remove riser P b A4
- z - H -
Dimension Drawing
4 Bk R Hef b T Ak AR H
annealing Temperature and time HT process HT record !
, WAEETE AU R
Fdor[Elk -
8 0 1t G, Heat treatment process | HT record o
Quenching + Tempering 2. AT A R 4 5
Hardness of base matenal, pBSSCAN Hardness report % -

1/ 2CITIC IC Luoyang Heavy Machinery Co. Ltd
Address: 99 Hengshan Rd, Jianxi, Luoyang, China
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Finished Product Testing Before
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Multi—function & Customized
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Packing and shipping

O Suitable package for transfer and lifting O Multiple protection—

—Ncoov 11N 1t



Packing and shipping

0000 Multi—function & Customized

O Shell



Packing and shipping

0000 Multi—function & Customized

O End Cover



Packing and shipping

0000 Multi—-function & Customized

U U1rth tear&rinion



Packing and shipping

Multi—function & Customized

O Liner




Case

@ ©4X6.0m Ball @ ©5.5%8.8m Ball Mill
Mill



Case

@ o4 2x13m Shoe—mounted ball

@ ©3.2x4.8m Rod Mill



Case

@ o5 5x3.6m SAG




CASE

® |

Abroad Case ]

O [ Domestic Case ]
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Service
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On—-site Installati
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Regular on—-site visit
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R&D
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CITICIC
nfed 1 Mineral Product analysis-

Environmental protection recycling and
utilization

Manufacture&
Transformation




Jl

CITIC IC

MEEM

THANK YOU

BENEFIT/ EFFICIENCY/ STANDARD/ TECHNOLOGY
B-E-S5-T

CITIC IC LUOYANG HEAVY MACHINERY CO., LTD




