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Customer satisfaction is our ultimate goal of
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Cuality policy
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High guality win tha markeat

COMPANY BRIEF
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Shanghai Titanium Precision Machinery Co., Ltd., a subsidiary of China Special Metals Group Co.,
Ltd. (CSM), is a manufacturing company specializing in electrolytic copper foil production lines

and accessories.
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1. Titanium cathode drum for electrolytic copper foil ,
; : 2. Anode tank of titanium and stainless steel structure, iiﬁlé%{ﬁ{é N ﬁu:[ﬁ*i%*”ﬁ ' *BLE':EE
4 Main 3. Griding and Paolishing production line for titanium cathode drum, Hedlizgthelcpumivakig; cresta social Lansfits, hammoNous demslopimarit
\products) 4. Copper foil passivation machine,
N 5. Copper foil dryer machine,
6. Copper foil winder machine,
7. The machine for Production of lithium battery copper foil
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The machine for the Standard copper foil production. / \

Enterprise goals
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To ba the leader in the same industry
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Shanghai Titanium Precision Machinery Co., Ltd., making use of Shanghai's human resources and
technological advantages, set up a design and assembly workshop of 4,000 square meters in Shanghai :
South Zhangjiang Hi-Tech Park. At the same time, it has a workshop of 20,000 square meters for the 3.8 E%
meter spinning machine. -
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Heonest Trustworthy Unity Struggle
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Qualification

Certificate of Registration

This is to certify that the Quality Management System of

. o i ; oy s =
Shanghai Timonic Precision Machinery Co,Ltd.
Organiztion Code - 69159106.4/06762 426

Owperaticon Address : Tower EF, 12F, No.985, Dongfang Road, Pudong New Area, Shanphad,
Chinn'#houtie Village, Zhoutie Town, Yixiag City, Wi City, Jiangsu Provinee, China
tered Address @ Room 123, B . Sanlin Rosd, Pudong New Area, Shanghai,
China/Zhouatie Village, #hautie Town, Y ixing City, Wxi City, Jiangsu Province, China

applicable to

Shanghai Speeial Metal Co., Lid “Exports of mechanical equipment and fittings;
tmport irade of metal products

Wird Special Metal Co., Ltd.:Processing and sales of mining muchinery fiings.
mietallurgical machinery finings, welded structure

hias been assessed and registered by NOA against the provisians of

150 9001:2008

This registration is subgect to the exmpany maintaining o guudity managesment system, e
1he above slandard, which will be moniiored by NOA,

The information of this cemificate can be checked on CRCA'S websiie [www gosa gov.cn)
EMOA" websine | wwi, sogn. com.en

7 F e Centificate Mumber 40808
Managing Iirector
Drate 13 Apeil 2015
Valid Unnil 13 April X018
EAC Code: 7
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Quality Assurance

<Offer Quality Control Plan at the beginning of the project

20n site quality control

“Weekly Production Procedure Report

Time-temperature chart including temperature pattern

<Chemical analysis and mechanical properties in cast-on test bar

2Nan Destructive Testing(NDT)such as UT,MT,RT

sDimensional test of marked(circled)measurements acc to production drawing

<Visual inspection of surface

Site Quality Control Team

For each project, we have one Site Quality Control Manager who works at the working site to follow up all the
process and check every quality control points totally according to the Quality Control Plan to assure to offer

qualified products to our honorable customer.
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Factory Overview

PMIZE@ Mechanical Processing workshop
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Machining Equipment
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PrD['ut:tiDn E{]Uiplnent Eﬁﬂﬂ Mamig !‘g Soec MIEE Dascriptian Zﬁﬁ! Mame EE Spac D]IEE Dascription
BRI GMCa0120 TSR 2 A% HIERI TR HKAZESD bt o= o SR
CHC Gantry Milling GMECA0120 1im*4.5m*2am CHE Gantry Milling XEAZESD ZEM*Sm*3 Em

BHEHERMP L EWEB e WS o MIBWE oescrprion EWHB e BB o MTEE oescription
Vacuum consumable electro-arc furnace Shot blast cleaning chamber BEUT CKIS263  6.3%I% , RES0T , ERMEE 3% MR i CRIS240  akvrs , $eeMm25e  ESBEA%  MEIASH
CMEC Vertical Lathe CKI5263 ;-::}n‘;’i:;"r:'ghig';- bearing 30t tactical diamataré.3m, CNC Vertical Lathe  €KJ5240  4mVerticalLaihe, boring bar bearing 25t factical diamater

m, Maximum hight 2m

Se BB e BE ... WMITEE cocription BREN name BIE spec MIRNEE Description
3 2 : ; )
HZHRSIP HIUAL P suemew TKES20  RIORESHERILL ML 2% EER Teorg  ELOKMSERREL I He
VOD furnace Heat treating furnace €NC Boring and Milling Machine  Tkg920 farth 1om Jight e, he s ram 1.2 R e e R ML e e e Tt

barl.2m, rotary table3®s.5m,bearing 601

09/




([Qm

China Special Metal

RIBEE 7 an

Products Show

Inspection equipment

RENEN BEREHN

Coating thickness instrument Ultrasonic tester

MIREEE -

BAIEEER3.8% , KEL7X ( BRIR{TL A HE—AIIREEE )
Four-roller spinning rolling machine:

The maximum spinning diameter is 3.8 meters and the length is 1.7 meters.
(Currently the only four-roller spinning rolling machine in the industry)

BB LI M MP-2g 1Bl £ EE N

Pendulum impact testing machine MP-2 Metallographic sample grinding and polishing machine

W7 BRI | Fil Y SAPAHRIR 10 £X R HR 458 FB
Titanium cathode drum Used titanium cathode drum at the scene

Hydraulic universal testing machine Spectrum analyzer
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Copper foil production equipment
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Copper foil integrated machine assembly line

HEEFE

Copper foil production line
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RO FIA M W A SRR LS (TR R R OBER RN T | BRI Ze 800 (SLEIRE. X
BHE ) MINTENSES RTINSO RNRG S BUNER MY, RENEHBFERRRET
19 BRI A EIGB/T6394- 2002455 ~ 64} , RBAIIRIGHEGB/T5193-2007 AALR,

5. HEFEALBAR—H BRI A -

BYEWEENTIE , RAADEEESEERA , B BHANAHER S ERANERER RIS
SAMTHENSBHSHES , BREAFHORN—HHEREHESREEANXRRE,

OUR ADVANTAGE

1, The only four-roller spinning rolling machine in the industry :

The maximum spinning diameter is 3.8 meters and the length is 1.7 meters. This type of rolling machine can
furtherly optimize the shape, surface and precision of the cathode drum.

2. The control technology of impurity content of ingots:

Through the strict and precise control of impurity elements, the precise control of ingots composition can be
realized by the vacuum melting process, and the high-quality titanium ingot with low impurity elements can be
obtained through the strict parameter control of the raw material of sponge titanium and the smelting
implementation process.

3. The control technology of the tissue uniformity:

Through the forging, rolling and hot treatment process, the billet achieves a full refinement, and establish the
fine-grained tissue foundation. Cathode drum avoids the formation of "spotted spots” on the surface.

4, The control technology of rolling tissue uniformity:

Through the large-tonnage, two-way Computerized Numerical Control rolling mill to form ring parts, and
through the parameter optimization (rolling temperature and deformation) and the reasonable distribution of
processing volume to ensure the effect of tissue refinement and the consistency of various parts . The final control
objective is that the average grain size of the finished ring parts reaches GB/T6394-2002 grade5~6, and the
ultrasonic test meets the GB/T5193-2007 AA level.

5. The control technology of Spin-formed tissue consistency:

Through the stable standardized spin-formed process, and using large-diameter thin-wall isothermal spin-
formed technology, the metal tissue dynamic recrystallization during machining process can be realized through
the mould and billet insulation technology and the optimization of the control rolling frequency deformation. The
tissue uniformity and consistency of the cathode roller are the key factors for the stable preparation of high quali
copper foil.
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DEFECTS ANALYSIS

Problems in the process of producing copper foil for customers:

1. The thickness consistency of copper foil is not good: The copper foil thickness error of the international first-
class copper foil manufacturers is controlled at £1%. However, most copper foil manufacturers in China are difficult
to meet such standards;

2. The mechanical properties of copper foil are low: the copper foil tensile strength 2500MN/mm2 is produced
form the international first-class manufacturers used for lithium batteries, but the copper foil tensile strength of
domestic manufacturers is difficult to reach 400N/ mm2;

3. Ultra-thin copper foil "spots” is serious, affecting the service life of lithium batteries;

4. Ultra-thin copper foil "tearing edge" is serious, 6 micron copper foil is difficult to produce,

Reason analysis:

1. The surface of the cathode drum has a low grain size of titanium material;

2. The method of grinding rollers is unscientific, resulting in the uneven roughness of roller surface;
3. The supplied liquid is unevenly distributed and unstable;

4. The structure of the anode plate is unreasonable;

5. The accuracy of the concentricity of the tank body and the anode arc plate is inaccurate;

6. Side seal leakage is difficult to control, liquid shunt in the tank is serious.

Based on the above problems and reasons analysis, our company has broken through the technical bottleneck
and solved all kinds of problems encountered in the production process. The technicians will contact with the users
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DESIGN FEATURES

Based on the advantages in the manufacture of special materials and welding processing and learning from
the successful experience of well-known copper foil companies in Japan and China, We designed the ®2700 copper
foil machine and the integrated machine, which has the following main features:

1.The reasonable sealing structure ensures no leakage of the anode storage tank;

2. The precision of the arc surface in the anode mother board is high, and the roundness and straightness are
=0.2MM;

3. The conductive contact surface on the back of the mother board is large, the calorific power is small, and
the electric current distribution is well distributed and reasonable;

4. The side plate is insulated and shielded to avoid the crystallization in copper liquar on the side plate of the
anode storage tank;

5. Winder device, transmission shaft and washing spray are installed independently to avoid resonance;

6. The unique liquid inlet system precisely adjusts the partial concentration in the storage tank.
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SUPER PRECISION MACHING CENTER HIGH-PRECISION COMPIEX PARTS MACHINING PARTS
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Titanium alloy connecting rod Turbines blade Titanium knife (for cutting rubber)

mI#

Machinable Materials

k& & Titanium -Alloy:
TA1l TA2 TAS TA1ll TC4 TC9 TC11 TC15 TC17 TC23
IEE&EHastelloy -Alloy:

Hastelloy B Hastelloy B-2 Hastelloy B-3

Hastelloy C Hastelloy C-4 Hastelloy C22

Hastelloy C-276 Hastelloy C-2000

Hastelloy G-30 Hastelloy G-35 Hastelloy S Hastelloy X Hastelloy N HAYNES 230
HAYNES 556 HAYNES 188

SERMERWEENIN TP MEREER E#73/Rinconel-Alloy:

Global leading Grob 5-axle machining center Precision CNC lathe

No6600 No6601 No6617 No6625
No7718 No7750
NIRZHEREE No8020 No8800 No8810 No8811 No8825 No08926 NO9925
HE: e, a2
Rk - SRMARTE , IS0 HRE
B : ASXFE , RETA , SEFL. EFER

e g d S o = 4k B ke
The range of processing precision parts fEAX AL AR A 11 bt T
Material : titanium alloy, alloy o B I 20 A W st LTl 3 32 T h V- T
Shape : a complex shape part, such as a spherical surface. AT VIOIPEAN 5 )l 7 %) e &

Application : Spacecraft, aviation industry, automotive industry, medical equipment.
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