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wortpia COMPANY PROFILE

» Bejing Worldia Diamend Tools Co., Lid. was founded in 2006 in Beijing Zhengguancun Science and Technology
Park,

»  The Worldia Group curmently has ane branch and several wholly-owned subsidianes amaong hem, the twolargest
susidianes are Jaxing Worldia Diamond Tooks Co., Ld. and Langfang Supower Diamend Technology Co., L

» The company is a high-lech enferpnse mainly engaged in the research and development, production andsales of
superhard cutting tocls and superhard matenial products;

} Cwr products are invalved in many well-known entemrises in the fields of optoelectronic display indusiry, asrospace,
ruclear industry, photovollaic, wind power, semiconductor and equipment, and we have formed long-term and stable
cooperative relations vath cuslomers in these fislds;

> On.July 22, 2019, woridia was officially isted on the STAR Markat in Shanghal Stock Exchange (Stock Code

5EBO28)
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PCD MICRO DRILL
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CONTE NT | PCD MICRO DRILL SLOT STRUCTURE AND DRILL TIP

((»)E’ PCD MICRO DRILLS @
woRrLDIA | Super-Precision Maching D0.1-D3.0 mm -

PCD Micro Drill Features - /04
Speciﬁcation Selection -~ - -ee oo 05
WZ3 Series PCD Micro Drill .«ooovvevviiieiennnnnn, 107
Features Advantages

WZ-X Series PCD Micro Drill ««evvvmveiiinannn. M2 _ _ o ,

1.PCO micro drll has characteristics of high hardness, wear rasistance, and relathealy

g : long service Ife comparad withtraditional alloy ricrodnll;
: 4 . 1 The edge surface is polished and

WZ2 Series PCD Micro Drill «-veoxeereeeeemeenees 14 2.PCD micro drill is widely used in addition 1o processing matal materials, can also be

the man edge 1s sharp;

2 The etk eoovis 5 =Hoath and used for inorganic non-metalicmatenal processing, with high processing precision;

WZ1 Series PCD Micro Drill -+ - <-«=smmmmaiaanains 19 i - ; iroia i
the chip removal is excellent. 3 PCO micro drill, compared with traditional alloy microdrill, can process hole wall with
2. The tip rotates stably and the hole

Note-«- oo e e 2D 4 PCD micro dolls exhibils low-athniby with both non-ferrous metats and non-metallic
position s accurate

better quality.

matenals, thereby prevening chip adhasion o the culling edge durnng processing,

i mizing the formation of built-up edoge (BUE)
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| SPECIFICATION SELECTION | APPLICATION

Semi-conductor industry National defense

. g it Automotive electronics | High-end medical equipments
3C electronics
eSS - - - s
&
H
L2
L
Eprigs Spe_dﬂcaﬁun di L2 L2D 50 L ] Application

G0 1=p0.3 26 . )
i Graphite, ceramics, aluminum

alleys, titanium alloys and other
non-fermous metals ; PCB circuit

WZT | d1"L2*SD3NT5L'e | @b 3=h0.8 27 38 | 30/3.175/4.0 | 38,145 801607

boards
D &= 1.5 2-14
i 4= 0.8 Aluming ceramics, ZIrconia
WZ2 | 419 ceramics and ofhar composte
: ceramic wear-rasistant matenats,
L < 3003 175" 45 | BO"-160° .
A1TL2"SD3 T8 | pl.&=d2.0 a8 3 N3 1754 0 | 38 1445 | BO-160 Quartz, microcrystalline glass,
o ' S — sapphire and othar non-metallic
0= 175

matenals

¢0.3<p0d | 27
WZ3 | d1°L2"SD3 175 L0 51 | 3.0/3.175/4.0 | 38,145 | 80°-160°
G04<hp1 0 | 2-24

Monocrystalline silicon,
potysilicon

Silicon Carbide, aluminum-based

WZ-X | d1°L2°50E72°L0 | ¢D4=g 1.0 27 17 | 3073.1754.0 | 38,145 | 80°-1607 silicon carbide. siicon nitride

Remark | 1. BEach increment of d1 corresponds to 0.05mm. 2 Provide customization services
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WZ3 SERIES MICRO DRILLS

The main application is in the high-precision micro drilling of semiconductor materials such as

monocrystalline silicon, polyerystalline silicon, and silicon carbide.

Advantages

1.Minimat chipping at hole edges;

2 Machined hole diameters has excellent roundness, ensuring high censistency in diamater processing;
J.Exceptional surface finish on hole walls with Ra<0.Tum;

4 The tool demonstrates outstanding wear resistance. a long senvice life and excellent stability;

5. The tool enables micro machinmg with a maximum depth-to-diameter ratio of 51:1.

n |
\ Drilling diameter
\ D0.3~D1.0 ;

Application

Micro drilling of monocrystalline silicon
shower head

| 07 WORLDIA |
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PROCESSING CASE of
MONOCRYSTALLINE SILICON OQ)——¢0.39
Parameter
W23 @0.39" 11 5" 3031475 L4511 30°
Monocrystalline silicon(0.39*10.5)-driling parameter and quality

Indlex Spindle spead{S) | Feeding speed(F) Eacgﬁg?ng !Em‘;v;wn:?z‘:;mmg| 3:;:2:; Eﬁ:z Dnlling way

Data 20000 min 10mmdmin 0. 1mm 10.5mm 1673 GB3

Ineex Sg;g:l? Starling dismeter | Ending diameter g{;%h:g;'; Hole roundnass Chipping

Data 0391 mm 0.392mm 0.3094mm < 007mm < 0.005mm <003

Drilling resuilt

| WORLDIA 08 |
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PROCESSING CASE of

MONOCRYSTALLINE SILICON @——¢0.5

W

WORLDIA
PROCESSING CASE of
MONOCRYSTALLINE SILICON 3——¢0.48
Parameter
W23 @D 48 22° 303, 175°L55%130°
Monocrystalline silicon(0.48*21 ratio of hole diameter to depth 43.75:1)-driling parameter and quality
Indlex Spindle spead{S) | Feeding speed(F) Eamd;r;rg?ng EML“‘:M'":?ZT““Q Cooling type Dnlling way
Data TEOI0 min 10mmdmin 0.05mm 21mm External cooling GE3

Drilling result

Parameter
WZ3 0547503175 L38.1*130"
Monocrystalline silicon(0.578.5)-driling parameter and quality
r p | Each processing |Effective machining  Single hole o

Index Spindle speed(S) | Feading speed(F} | depth{Q) depth(7) drilling time Cirilling way
Dala 20000r/min 15mimvinin 0 D5mim B S 1075 83

. Borahole . . : . Stablity in
Indlex N rradar Starting diameter | Ending diameter 2000 heles Haole roundnass Chipping
Data 0. A7 mm 0.501mm 0.503mm =0.07mm < 0.005mm <0035

Drilling result

WORLDIA |

e e ke e " i e b
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Challenges

1 High-hardness and brittle materals are prong [0 chipping

2 Large depih-to-diameter ratio of the holes makes it challenging
to control machining accuracy and surface quality.

3.Short teel life with a tendency to break during hole machining.

4 Stringent requirements for hole diameter consistency.

Advantages

1 Hole antrance chipping is less than 0.G3mm and dimensional

accuracy is within 0.00mim.

2 Outstanding quality of hole walis with Ra values below 0 Tum.

3.Long tooling life with the capability for continuous and stable

processing.

| WORLDIA

10 |



U

WORLDIA

WZ_X SERIES MICRO DRILLS

The main application is in the high-precision micro drilling of semiconductor materials such as silicon carbide,

| SPECIFICATION SELECTION of WZ3 SERIES

aluminum-based silicon carbide and silicon nitride.

Specification -5 L2 sD L B ¢ i . .
Characteristics of the material to be machined
03579803 1754571307 035 8 3175 45 1307 Extremely hard and brittle material, second only to diamond in hardness.
®0.30711 57803 175°L457130° 0.20 15 3175 45 130°
Advantages
$0.4*11.5" 303 175°L45"130° 04 1.5 3175 45 1307 1.There is no chipping of the hole wall, and the hole wall finish is less than 0.1 Ra.
' Teol i ' i :
$0.45°11.5-SD, 176461 30° ol s S i 45 2.Teo| life can achieve stable processing of more than 200 holes
$0.45 7503 175°L38.1130° D.45 7 3175 38.1 130° '
048 77803, 175" L65"130° 0.48 17 3175 56 130° —\\ §
L rilling di /
0.5 7°S03.175°L38.1"130° 05 7 3.175 38.1 130° Drilling diameter
| D04~D10 | ' )
©0.5"12* 503175145 130° 05 12 3175 45 1307 / 4
$0.5°13 5°SD3 175°L45%130° 05 125 3178 45 130° &
@0 55711 5 803475 L45°130° 0.55 1n5 3175 45 130°
|
@0 67503 A75"L38.1°130° 06 7 3178 381 1307
G0.6" 18503175 LE4" 130°7 0.6 18 3,175 45 120°
0 7712 5°SDA 175 L45%130° o7 125 31758 45 120°
#0751 5°8D3. 175°L45"130° 075 11.5 3175 45 130°
@B 117503 1751451307 08 " 3175 45 1307
90857 SD3 175 L3681 120° 0.85 7 3,175 381 130°
@ 1.0*8*SD3.175°L38. 1130 1.0 B 3175 381 1307
&1.0°20"SD3 175°LB6" 13047 10 20 3175 BB 130°

Hemark Provide customizahon semnvice
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| PROCESSING CASE of QUARTZ GLASS——¢0.455
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| PROCESSING CASE of ALUMINA CERAMIC——0.8

Parameter of Alumina Ceramic

Parameter of quartz glass
Mohi= . Softening Nolume Bending Fracture o
hardness Punty  |amperature|  density MOE strength | toughnass Appiication
Tlevel | ©088% | 1750°C | 22" | 809Gpa | 785-150Upa | BAMPEMI2 | somicombinie oo oralluray
Parameter
Series. Speaification
W72 @l 457803 175"L38 11307
Quartz glass(0.45°6.0)-driling parameter and quality
_ Each processing |Effectiive machining : WE
Index Spindie speediS) | Feeding speediF) depth(Q) depth(Z) Cooling tvpe Drilling way
Data 18000r min T5mmemin 0.05mm G.0mm Extermnal cooling GE3
; Borehole 2 : : - Stablity n e
index Rt Starting diameter | Ending diameter 2000 holes Hole roundness Chipping
Diata 0.455mm 0.463mim 0.48mm <0.02mm <0.005mm < 0.05mim

. Bending Compressive | Fraciure Fracture Thermal Manmur b
Density HRC strangth strangth toughness MOLE toughness shock temperatie
3. gdgiem® HRAZ86 J10Mpa 2550Mpa | 3-<dMpaM-1Z | 359Gps T-810-6K-1 225AT°C 1770°C
Parameter
W72 PO E*13.9"803 175 L45"130°
Alumina ceramic Iﬂ}ﬁﬁéﬁi—dﬂ'ﬁng parameter and quality
Each processing |Efective machmmng ;
et exx Spindie speed(S) | Feeding spesd(F) 4 (Q) depth(Z) Coohing type Dinlling way
Data 20000r 10rmimérmim 0.1mm 4 5mim External cooling [E1. k]
: Borehole i " : . Stablity in o
Index i 4 Starting dismeter | Ending diameter 600 holes Hole roundness Chipping
Dala 0.801mun 0.79%mm Q.7%8mm <0.01mm < 0.005mm <0.02mm

Drilling result

Adavantages

Starting hole

1. Mimmal hole chipping and the chipping size less than 50um;

Drilling 2000 holes

2 The processing efficiency is high, and il takes only 88 seconds (o process a single hola

3. Tooling life enables continuous stable processing of more than 2000 haoles.

WORLDIA |

Drilling result

Adavantages

Starting hole

1 The matenal remains free of cracks after drilling with mimmal chipping

2 Achieves size pracise and consistent hole didgmeter (<10 wm)

3.Capable of achieving a tocling life of 800 holes or more with continuous and stable processing.

500 holes S8

| WORLDIA
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| PROCESSING CASE of ZIRCONIA CERAMIC——0.5

Parameter of Zirconia Ceramic

U

Density Wahis Bending Compressiva | Fracture Elashc Tharmal Thermal Oparating
hardness strangth strength | toughness modulus expansion shock tempearature
G.02giem?® 9.0 Level 1100Mpa 2500Mpa | MMpaM-1/2 200Gpa 10.5%10-6/°C 300ATC S00-1000°C
Applicabon: Radiators, commumication hardware, IC electronicdevices, new energy electronc equipment
Parameter
Series Specification
VWrz2 p0.5*6*SDI1T5LIB 1%130°
Zirconia Geramic(0.5*6.0)-driling parameter and quality
N Each processing | Effectve machinin )
Index Spindle speed{S) | Feeding speed(F}| I:IEDD-ith] 9 depth(Z) 9 Cooling type Dniling way
Data 20000cmin Smm/min 0.03mm H.0mm External cooling 383
Borehole - Stablity in
Index Samplor Starting diameter | Ending diameler 230 holes Hola roundness Chipping
Data 0.507Tmm 0 G03mm 0 B0Bmm <0.0mm = 0.005mm =00z
Drilling result
i
I T % e o = s %
@ © 0 . ¢ s & 00 & & & o
® © e ® 9o 8% & s » ®

- M Starting hole

Adavantages

1 The matenal remains free of cracks after dalling with minimal chippimg
2 Achieves size precize and consistent hole diameter (<10 um).

3 Capable of achieving a tooling |ife of 200 holes or more with continuous and stable processing.

| 17 WORLDIA |

Dinlling 230 holes

WORLDIA
| SPECIFICATION SELECTION of WZ2 SERIES
Specification di L2 sD L 8

l 33503 17538 171307 a3 4 375 381 13
@0 3"5*5D3 175L38 1*130° 0.3 5 3175 381 130
0. 35*7T*8D3.175*L38 1*130° 03 7 3178 381 1300
&0 45 78503 175738 17130° 045 7 3175 381 130°
57 SDA 17H L3 11307 [ [ 3175 381 130
G GTIYS0E 175 LA I30°-6.5 [KH b 3175 45 3e
DB TSD3T5 L3811 1307 0.8 ¥ 3175 381 130
) HO"7*SD3 17538 17130 (80 7 3175 381 1307
0 058 5*=S03 175 L38.1"130" 0.5 &5 3475 381 2
@1 1"6"503. 175 L45"130° 1.1 a 3475 3681 T3
$1.271473SD3 175 L45"130° 1.2 14 3175 45 120°
¢ 1.25"11.5*SD3 175" L4561 20° 125 11.5 3175 45 120°
@ .3'B"SD3 175*L45"130° 1.3 8 3175 45 1300
$1.414*3D3.175°L457130° 1.4 14 375 45 130
@1.5°6*3D3. 1T L45130° 1.5 a 375 45 1

Femark: Provide customization senvice

| WORLDIA 18 |



SERIES MICRO DRILLS

W/Z

The main application is in the high-precision machining of graphite, polymer wear-resistant materials,

aluminum alloys and other non-ferrous metal materials.

Adavantages

T.PCD micro drlls have a longer tooling life than alloy micro dills by more than 10 mes while maintaining stable pefomance.

2 The dimensional accuracy of drlled aperlures ean be pracisely controlled within 5 um

3.High-speed machining is possible, allowing for culling speeds 2-3 fimes fasler than those of alloy micro drilling tools. This feature
meeis he high-volume high-efficiency, and high-precision machining requirements of machining centers.

4 The high wear resistance of diamond micro-dnlling tools reduces the frequency of tool changes and minimizes tool breakage,

ultimately improving eficiency.

R

o

L W

Drilling diameter
D0.1=1.5

| 19 WORLDIA |
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\ PROCESSING CASE of GRAPHITE——¢0.12
Parameter of Graphite
Volume Eleetrical Thermal Thermal Shore Floxural Comprassiva MOE A hole
density rasistivity conducivity | expansion hardness strangth strangth size ratele
1.9-1.85gcm® 11-13p0m | B5(I00°CIWimk | S.8510-6/°C TOHSD G0Mpa 135Mpa 12Gpa 1%
Application: Metallurgy, chemical industry, electric power light industry, abrasive tools
Parameter
Series | Specification
W21 | 0.12*1.5*5D3.175°36.1"120%1
Graphite(0.1271.0)-driling parameter and quality
. ] ; 2=
3 ) Each processing | Effective ﬁmctmmg| ! A
Index Spindie speed{S) | Feading speediF) depth(Q) depth(Z) Cooling type Crilling way
Data 220000/ min 40mm‘min 0 05mm 1 Dmim Air cooling GB3
Borehola Stablity in Stablity n
Indax dIamaier Slarling diamelar 3000 holes 3000 holes Hola roundness Chipping
Data 0.120mm 0. 12Tmm 0.198mm < 0.003mm < 0.005mm <0.01mm

Drilling result

| WORLDIA 20 |
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| SPECIFICATION SELECTION of WZ1 SERIES | NOTE

1.PCD miers dnlls tools are extremely delicate and hove sharp edges . Dunng usage of inspechon,

Specification di [ 50 L a8 direct contact with tha cuthing edges should be avoided to prevent damaoe or breakage causad by
extarnal impact
@0.170 8°503 1757138 1°120° 1 0.8 3475 38.1 120 2 Whsn removing or placing micro drills nta their containers, handle them with care and avaid pointing
the drill fips towards operators,
@0 11"1.5°503 175" L.38.1"00°-1.3 1 1.3 375 381 a0°
3.For measunng parameters such as diamerter and flute lenath of micro dnlls, please use an
P012*1°SD3 L33 1 120°-0.8 0z 1 3 381 1207 automatic optical measuring device or non-contact optical measurament equipmant,
4 When observing the machining conditions of products, always wear safely protection devices such
¢l 1542 350317538 171 20°-2 015 2.3 3175 381 1207 as protective goggles.
5. Tool breakage may aceur during trial use. Always ensure that appropriate safety protection deviees
&0 15*3*8D3 7538 1*120° 0.15 3 3175 381 120°
are n place on equipment to preven! personat njury
al 1872 57503 175°L38 1™120° -2 018 25 3178 381 120
$019"2'503.175°L38.1"120°-1 .5 019 2 3473 381 1207
G0.2%1 250317538 1"120°-1.0 Q2 1.2 3478 381 1207
G0 2" 2*sD3IATSLIBAM200-35 0.2 4 3475 381 120°
G0 25*3*SD3 75 L8 1" 120°-25 0.25 3.0 3.0 381 1200
b0 3274803175138 1"120°-3.5 0.32 4.0 30 381 120°
. ! ?
G0 35 0E"S03 17538 AM130°-05 {136 08 3175 381 1307 4 {
k
©0.4*3.5°3D3.175*L38.1*120* 0.4 3.9 3A7S 36.1 1207 : E : 1 |
i
@0 A T 303 175*L3g. 1"120° 04 T 3475 J861 1207 ‘ x L ‘
1
0 554 5503 ATE L35, 1130° 065 45 3175 381 1307
$0.6*2.5*"503*L38.1-100%1.5 0.6 25 3 381 100
@1 2777503 175°L38 1°90°-3 127 T i i 381 an”
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