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Brief Introduction Since 2004
T T

PDC Division PDCHk %8 Corporate Member Certificate No.U15Q2GZ664942R2S

1SO9001 : 2008 Certified

Astral Material Industrial Co., Ltd. (AMI) has been serving for the industries of oil, solar energy, lithium battery,
semiconductor, chemical, mining, ceramic, glass, metallurgy foundry, heat engineering for more than 12 years. We
manufacture and supply composite super hard material, thermal ceramics and structural ceramics for the oil/gas exploitation
and the working procedures of material process, material crushing, grinding and conveying, heat treatment and fine process
in the industrial production. We are now supplying products through agent/distributors or direct sales to customers in more
than 30 countries worldwide.

The Polycrystalline Diamond Compact (PDC) is the important application of the super hard materials on oil/gas
exploitation. The PDC Division is the most important project of AMI. Based on the strong technical foundation on the super
hard material, we have achieved the innovation on the imported advanced technology and produce series of PDC with
excellent matched properties of wear resistance and shock resistance. According to different application, we emphasize
particularly on wear resistance or shock resistance and developed different models for the oil/gas exploitation, geological
exploration, coal and mine, and metal cutters. Our PDC has been supplied to the domestic customers and USA, Russia clients.
AMI’s mission is to provide products and service in high quality, stability and reliability. We try our best to achieve optimal

cost performance, and assist customers improve their production efficiency and cost/energy saving, and gain benefit. Strictly

enable AMI the welcome and reliable business partner.

AMI aspire to be the reliable, responsible and international modern enterprise.

quality control and trace, considerate and fast service, professional technical support and complete material supply solution,
along with all the clients and partners. .. '
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We enjoy the together technical advancement and business development




Producing Line 475~k

Cubic Press CNC Wire Cutting EDM
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Quality Control it W45

ISO Certificate ISOJF i PR Rl 15

CERTIFICATE OF REGISTRATION

The Quality Management Systems of

ASTRAL MATERIAL INDUSTRIAL
CO.,LTD.

Organuaton Code 477089540
Rm 3303, Terwnr 1, Junhing iy, No 213, Fuing R, Chan Chang Dt Fosthan, Guang
Dong. China

has been assessed by GIC and complying with
GB/T19001-2008 / 1S0%001:2008

For the following activities
Sales and Service of Ref; Materials and Prod!
Industrial Ceramic Products, Ceramln and Foundry Raw
Materials, Ceramic Machine and Spare Parts Series
Products.
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Laser Cutting Machine  Linear Cutting Machine
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Inspection Devices il {X 3

X-Ray Diffractometer
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Drop Weight Impact Tester
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Scanning Electron Mlcroscope '
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Laser Granularity Tester Atomic Absorption Spectrometer
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Polycrystalline Diamond Compact (PDC)
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Polycrystalline Diamond Compact (PDC) is structurally compacted by two parts: polycrystalline
diamond working layer and the cemented carbide substrate. It is produced through special technique
by putting the polycrystalline diamond and cemented carbide substrate under high temperature

(1500-1600°C) and super high pressure (about 7GPa)and then sintered at the same moment.
between the diamond crystals, the diamond
working layer is with high impact ductility, '

high hardness, high strength, high wear

resistance and good self- acumination. .

Series tooth surface structure are . I

and the cemented carbide substrate, this .

remarkably increase the anti impact ability ‘

of the PDC. We have applied advanced surface
treatment process technique to remove the metal auxiliary

during the sintering process, and increase the thickness of the pure

Because of the integrated D-D bond (Diamond-Diamond) .

applied to strengthen the fastness of
integrating of the diamond working layer ‘

diamond layer of the working surface, evidently improve the whole performance of the PDC.
PDC is mainly applied on the PDC drill bits for digging of stratum and terrane, the metal machining
tools and the super hard super wear resistant parts. PDC Drill Bit is mainly used for the petroleum and

gas exploitation, coalfield and mine excavating and geologic survey.

e Leading Technique o Y LE
e High Intensity o R
e High Hardness o /i fifl i

e Excellent Wear Resistant o [ i %
e Good Self- Acumination o H Bkt

e High Toughness o )1
e Good Thermal Stability o HFG e M UT
e Low Residual Stress o LIk A N )
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Polycrystalline Diamond Compact (PDC)
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Fig. 5. Maximum tensile residual stress in 00.160-in thick diamond 1308 PDC
cutters with a flat interface (left) and a non-planar hoop interface (right).
(From research conclusion of Ken Bertagnolli and Roger Vale)
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PDC for Petroleum /Gas Drill Bits
AMRARTE AN AREE R
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Main Specification % T A&

e i 5 R AR
Code OD mm Thickness mm Working Layer mm
1008 ®10.00+0.02 8.00+0.03 1.5+0.2
1313 ©13.44+0.02 13.20+0.03 1.7+0.2
1613 ®16.00+0.02 13.20+0.03 1.7+0.2
1616 ®16.00+0.02 16.00+0.03 1.7+0.2
1913 ®19.05+0.02 13.20+0.03 1.7+£0.2
1919 ®19.05+0.02 19.00+0.03 1.7£0.2

e 1. BIMARSE: LAEE 0.4x45°36480.5%45°: 2, AR AR ZIN L, 580 &
Re: 1. Chamfering: working layer 0.4x45%ubstrate 0.5%45°, 2. Customized design is accepted.
GRIA A RSk EREE R UIE B S A, 0T R Rl S A A itk

PDC Dirill Bit crush the rock by shearing action, it is much better than Toothed

Roller Bit and Diamond Impregnated Bit.




PDC for Petroleum /Gas Drill Bits
AMRARTE A ENARE S H
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Performance Index (Technical Standard: Q/JX01-2003)

FeanPEREfRbR (R FATHRAEQ/IX01-2003)

Items
i H

Performance Index
P HETR bR

Inspection Method and Evaluation Standard

R AW G IR AR

Appearance
Quality

B A5

Surface shall be flat, glabrous, no hole,
pointedness and border clear, no crack, no
metal zone, no defect or tipping. Cemented
carbide substrate shall be no defect.

All the dimensions match the drawing.
RN, Tobis, B ML s
30, TCREONW G 1)< i B kA5 i 7)
ME, WFESHAITT A T TEREE
o HMNERSTFF G BIARESKR, DI IEH
RERY 7 1n), DII-FAE, AT, oMl

Liquid fluorescent penetration test with I1I grade
sensitivity.

Wear
Resistance

iR % 77 i

Abrasion Ratio E= Weight Loss of the
grinding wheel/ Weight Loss of PDC

BEFELL E=T0 40 A B 40 F R/ 5 1y B

Use Ceramic bonded grinding wheel (T1.80#Z2)
and PDC grinded each other and test the ratio of
the weight loss. By this we can evaluate the wear
resistance.
AT B B 45 & I 46 (T1.80#Z2) 5 5 15 11
TERAT R, AHHEEH 5 P TR LA,
VPO WA A R i B A

g E=1.5X10°
I Grade E P average=3.0X10’
4 E=3.0X10°
I Grade E FH#{l average=5.0X10°

Thermal
Stability

Heated to the working temperature, the PDC
keep its performance.

The thermal stability of PDC will be
affected by the difference of the coefficient
of thermal expansion of the cemented
carbide substrate and the diamond working
layer, the difference of the coefficient of
thermal expansion of the diamond crystal
and the cobalt, the different producing
technique.

#AE| TAERBE G, & AR .
BT, SO H RS ENA T
R R B 22, R TARZ AR E s
B e R R A R BN 2= R, A
(2R T, B MR 5 i AR E L.

Put the PDC into the carbon crucible and put
them into the hearth in 800°C and keep 15 min.
naturally cooling down to room temperature,
then test by three level accuracy detection of
fluorescence penetration, the PDC shall be no
crack.

B2 A FTRONEE ST, il I8N 800°C [
Rl 15 0 %h, BV BARAH, fEHPEOEE
BE=RRERERI, BA R ERL.
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PDC for Petroleum /Gas Drill Bits

AMRR RSN ARG R

Performance Index (Technical Standard: Q/JX01-2003)

Pe ik REfRbr (BERPATARMEQ/IX01-2003)

Items
i H

Performance Index
PEREFR bR

Inspection Method and Evaluation Standard

K 5 S b

Thermal
Shock
Resistance

P

After cycles from room temperature to high
temperature, the diamond working layer and
the cemented carbide substrate do not
separate.

KEZ =R SESER, SN
A TAEEARE.

Heat the PDC to 850°C in the protective
atmosphere and keep 3 min, then put it into
water, the diamond working layer and the
cemented carbide substrate do not separate.
GRIVHUNHR 850°C; 3 MR K,
ORI ERIA TAEREANZE.

Impact
Resistance

Yomhiti b

PDC shall be with enough impact resistance.

SR G N RAT LB Ko diitt

The heavy punch freely fall and hit the PDC, test
the times when the PDC destroyed, and
multiplied by the work 3J/time, then get the
Impact toughness of the PDC.
AR F i i E S R, WKERIA R AR
AT A B, FRLARRIK 30 Rz, HIN
S ik it
[=N*E, ZLK 1=6001.
I S& ittt (EED

Impact toughness of the PDC (Joule)
N: Hipbaikd (X)  Hit times.
E: kb, (3 #£H) Work (3])/time

Quality Control Jii #

Item T H Quality Control JFif %k
Appearance Quality 100% inspect
A T 100% 4461

i % 4 i

Wear Resistance

gasE vk

Thermal Stability

Spot-check according to China Industrial Standard GB2828, applying the High
speed sampling inspection, inspection level apply Special Inspection Level
S-4, and the acceptable quality level AQL shall be 1.5%.

12 GB2828 HEATHUAY, HFE IR VHEG R R Y, A AE/KF
KRR A K S—4, AR K AQL 4 1.5%




PDC for Coalfield and Mine Excavating / Geologic Survey / Metal Machining
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PDC for Coalfield and Mine Excavating ;
8 B 5 ) | w I
bhiz JE R LA
OD mm | Thickness mm Working Layer mm
12.4 4.5 1.1-1.3
13.33 4.5 1.1-1.3
13.44 8.0 1.1-1.3

PDC for Geologic Survey .
i R B P 4 R 52 . ‘
b R RE TAEE R ‘

OD mm Thickness mm | Working Layer mm
10.4 4.5 1.1-1.3
12.4 4.5 1.1-1.3
13.33 4.5 1.1-1.3
13.44 8.0 1.1-1.3
16.05 8.0 1.1-1.3
19.05 8.0 Y

PDC for Metal Machining

S THENAE SR
sz JEE TAFRIEE

OD mm Thickness mm | Working Layer mm
8.0 4.5 0.9-1.1

10.4 4.5 0.9-1.1
12.4 4.5 0.9-1.1
13.33 4.5 0.9-1.1
13.44 8.0 1.0-1.8
15.05 8.0 1.0-1.8
16.05 8.0 1.0-1.8




Version : AMI2016 © 2016 [#iA¥1fi AMI Copyright. All Rights Reserved

Statement i 1]:

This brochure is for customers' refference. The data inside is subject to change without further notice. AMI shall not take the responsibility for any direct or
indirect loss due to the usage of this brochure or involved with the usage of this brochure. Part of the picture and data are referenced from the public
released source, please contact with us for any copyright claim.
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ASTRAL MATERIAL INDUSTRIAL CO., LTD.
S QDU 2 N & R /AN

~ H.O. Add.: Rm. 2303 Block 1 (office) JunNing Bldg., No.213 FuNing Rd.,
ChanCheng Dist., Foshan GuangDong China 528000

Hh Hhe T ZRA OB REIR X A T 2% 213 5 AT 7 NI — R 4230355 528000
Tel. / Hi1f: 0086 757 82667101 13902801280 13928089719

Fax / {4 5. 0086 757 82701478 E-mail: pdc@amic.biz pdcchina@21cn.com
Web-site : http://www.amic.biz/pdc.pdf
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