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Company profile
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Suzhou Jwell Precision Machinery Co.,LTD located in the Chengxiang Industrial Park,Su-
zhou city Jiangsu province,is a professional company for making screw and barrel, roller

€512 5 — IR EI I and other large size of high precision components.
8 0 F{4) Intheearly1980s, the first generation screw of We have many sets of CNC machines, heavy duty processing machines and complete heat
JINFAILUE s suecessiuil pevelEpee treating line. We use the modern manufacturing techniques and strict quality management
1 9 9 J:iﬁﬁ!ﬂ_ﬂ.m _ system, and we extend the quality controlling to R&D and pre-sale and after-sale service
Shanghai JWELL Machinery . . . . .
to ensure the high quality of machinery and service. we will always help our customers and
2 O O 8 FMESEHR partners to create more value by our technology,quality, service advantages.
Suzhou JWELL Machinery

2 0 1 2 BN
Changzhou JWELL Machinery M’e '\Dw
2 0 1 8 NER/R (RE)
Bkwell (Thailand)

HEST 4 ¢ E0 4k
2 0 1 Zﬁéiﬁ%%\/\%ﬁ%achmery " Excellent Quality, Perfect All" is Jwell' s quality policy, and all staff's working direction.
SE AT WRRES01ZART "SR n
2 O 2 Jwell's annual sales exceeded CNY 5 billion U&%’TTJ'A

2 0 2 e ERNBH BFESS" NOES

Chuzhou JWELL Machinery

" MR e SesEun— "
|
EX{VMS\D’\ BeBATNEESS  BAkR TSI,

“Be honest” is the core idea for us to contribute " Century JWELL"
2 0 2 4 EE13FEERP ARG T WS E

Ranked first in China's plastic machinery extrusion industry for 13 consecutive years
01-02




Jinhailuo
L B IR

SINCE 1978

TR, 1RelT19785F, BHEMBNEN@IE. 4J0ZFrBTNETULSISERMBE, LHIN~mA LRI ESHIE
EFEFIRER, NMBEXRSMSE 7 HERmISMRE. Tl RENER=mavseEl—, 31 RMRS
R R

Jinhailuo,founded in 1978, is a well-known screw brand in China. More than 40 years of professional experience and
history in the manufacture of screw barrels, so that our products can be done Higher precision and better quality, thus
effectively increasing and improving the yield and quality of extruded products. Continuous innovation, continuous
pursuit of product perfection, so that our production Products and services are available all over the world.

JWEILL

SUZHOU JWELL
PRECISION MACHINERY CO.,LTD.

Service Model
157l FR 5% 85

“WEE. WE. MR, KEEE ‘REHEASSHER.
B—X, HIEALETRR. 24, LULRIBBERALE, RAKERRARSRENHIEIESE.

"Honesty, Integrity, Sincerity, Everlasting Enterprise" are the grand notions of JWELL people.
Every day you can see our efforts and enthusiasms. Exploring new things and summarizing experiences, we aim at
continually feeding you the excellent products and services.
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Single Screw & Barrel
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ME Material

REEEM High quality alloy—steel

1) 38CrMoAIA(JIS SACMB45) 1) 38CrMoAIAJIS SACMB45)

2) 42CrMo(JIS SCM440) 2) 42CrMo(JIS SCM440)

3) 9 Cr18MoV 3) 9 Cr18MoV

4) SKD11 4) SKD11

5) I5K&4€C276 b) C276

6) FE3#IN 6) GH113

#h 4T Heat-treatment

BRAIE Nitriding treatment

HIEEEE Electroplated hard—chrome finish

RS K High frequency quenching

WA T B IR BE NS B R Spray bimetallic coating

HEURK Vacuum quenching

MA Applications

1) BTSSR, SR, A, R, RESHIE. hZS0k¥ 1) For plastic product extrusion:Pipe extrusion, sheet, plate, Blow film & blow molding
2) BTAkEE . PET . PAG. EE. T4, BRTH 2) For chemical fiber extrusion:PET , PA6, film, non—woven fabric,rope fiber
3) AT R E g 3) For plastic recycling and pelletizing

4) BT a4t . ESPVC, PE, PBT, Fi¥R &L 4) For cable extrusion: PVC, PE, PBT and rubber fluoride

JWEILL

SUZHOU JWELL
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Pipe Series Screw
iR EAF

ZERYIRIEF E RIS REM LML, BTEES HEBEMSIEMAM, SR RA S BENIFEINRE
£, NERADEIN. RFAMEIRERENS, SEBANIRSEFEZAITTHAE, BT ESEE. XF8rFERTIR
T, BREIITEERNER. JLLRASEFHRE=-EmaLE, REETERSD.

The screw of this series is mainly designed for all kinds of pipe extrusion. The screw structure is divided into two types:
general type and high efficiency type. The new high efficiency screw adopts the structure of separating type with
barrier and mixing, and the barrel adopts the structure of separating type with inner hole pulling helical groove, which
can greatly improve the extruding efficiency of the production line, and at the same time, reduce the screw in the use
of high speed and large output, the screw prongs of the situation of transitional wear. Plasma surfacing three-sided
alloy treatment can be used to improve the service life of the screw.

EEN AW
HDPE/MDPE#UKERIASE, PE. PPERIBIREMIK. IMRE, PPRIPE-RTPEXS/NIREEH, PEPPRIES.

The main applicatons
HDPE/MDPE water supply and gas pipe, PE, PP and other polyolefins, such as water supply, gas pipe, PPR/ PE-
RT/PEX, small tubes, PE/PP DWC pipes etc.
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Single screw series

BB RS

Plate, Sheet, Film Series Screw

R iR BE 2 5 124

2

ZEIRBETEZH R IRMFRES RS EMmR, #XIR
EZRAY R RIZF R AT WACRYRTIRIT . RS mA RABHFS
AOIEHT, PERIZMTRERABENERNID B RIEERT

This series of screw is designed for extruding of plates, sheet
and membrane products, and it is designed for different types of
plate membrane products. The plate type products can adopt the
venting type screw, the membrane screw usually adopts the
structure complex separation type or the barrier type screw.

FEE W A

PEBR7K&H, PETHY, PP/PE/PSIMRIRZEERER, ABS/IPMMAE
%, ABS/HIPS/GPPSIKiEIR, PC/PP/PER=1&FIR, PERZEHR, PE/PP

BEE. MRS

The main applicatons

PE waterproof membrane, PETsheet, PP/PE/PS enviromental thermo-
forming package, ABS/PMMA compostite sanitary ware, ABS/HIPS/
GPPS refrigerator plate, PC/PP/PE hollow cross section board, PE

aluminum composite sheet, PE/PP package&cast film etc.

JWEILL
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Blow Molding Series Screw
th 25 W 2B 2 BB AT

2

ZEYIRPEAT ERE RSP RI - RAVB IR, $XREISE
=B BEATWARETRTT, REREINEKRERIR
it, IR S HRREAR RV BHR .

The series of screw is manily in view of the designed extrusion
blow molding products, aiming at different kinds of blow molding
products adopt professional screw design. Uses the barrier and
the structure design of the mixing ensure screw extrusion stabili—
ty and excellent plasticizing effect.

FE A

BMPUEHONURTE . JEIBHIE. RAIKFE, SIIMSHYSEER. B
FTEHE. EXKE. SRk, ®RRIL. EES, SXREEHH
fn, WREBFCRET M, SMHERME, HITaEES.

The main applicatons

All kinds of machine oil pot, oil pot, cooling water tank, all kinds of
car seats, the accessory kit, duct, guide plate, bumper and rear
wing, all kinds of special-shaped pipe fittings products, blow
molding tray products, all kinds of stacking bucket, chemical
packaging barrels, etc.
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Single screw series .’/
TS JWEILL
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Chemical Fiber Series Screw Granulator Series Screw
(LR T4 Y& Fi B 51 4BAT

WA RN ERE I B RMUA R LR, BT
KA LTMESEEIRIT, FHiRiE, Buigs.

BN RINET FEE I B REIBEROEFIA, BT
FTEXBHSRIT, EFREREREEUEHER IR+
RIZKDFIERSE, BRITFHFRENIEE.

The screw of chemical fiber series is designed
for various kinds of chemical fiber spinning, and
the screw is designed as LTM pin, extruding
stability and plasticizing uniformity.

Granulator series screw is mainly aimed at all kinds of
waste plastic recycling, screw structure mainly adopts
the design of exhaust type, can effectively discharge in
extrusion process material moisture and volatile matter
in the gas, is conductive to the stable quality of particles.

EE M RS

@ EIEPE/PPEE . BIRMIHRIER, PS/ABS/IPETE
FHTREORISE, PEPPHIE. RAGISK, PAPETSE
LRIERS

2 A

e, G S, PG, The main applicatons

Include PE/PP, pipe, thick board recycling material
pelletizing PS/ABS/PET sheet recycling material pellet-
izing PE/PP film. woven bag recycling material pelletz-
ing PA/PET waste yarn pelletizing.

The main applicatons

Polyester, nylon, spandex, polypropylene spinning.
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Twin screw series

XUEHF RS

Conical Twin-screw
TS IS AT

FEE W A

BIEPVCEHM,PE/PP/PVCAREKE, PVCERABNR, PVCRELMS,
PVC/PPiK&E, PVCIIREEm, PVCR k&EME.

The main applicatons

Including PVC pipe, PE/PP/PVC WPC extrusion, PVC Skining foaming
plate, PVC profile, PVC/PP corrugated pipe, PVC floor leather products,
PVC waterproof membrane, etc.

ZEIINEF EEZHYPVCERMRL, HEHEXUETERE, DEENE
WRYEIIIERIRE. 195, BITRIE, MRMZEBITERE, SalEaRenty
FHHOZBURELINT .

This series screw designet for PVC products mainly, conical twin screw
rotate in lower speed, the material inside the barrel under a stable and
uniform shear, shorter screw, shorter duration time of material, espe-
cially suitable for heat-sensitive material plasticizing processing.

JWEILL

SUZHOU JWELL
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Counter-rotate Parallel Twin Screw
2[5 EATRIZHT

2

EE N A
EIEPVOEH . RIS, PE/PPHIRE RS

ju]

The main applicatons

Includes PVC pipe & profile extrude,
PP/PE sheet product.

ZERY IR EZ AR TROERE RS THRL, BFTIROIERBR . FATRURITERE, FERER), WEHETERAY
SIMERRSRE .. 195, BBATXIMIRIAHNERE SR, ENEBRIFIIHFSNR, BT mRERRE .

The screw of the series consists mainly of two parallel cylindrical screws, which rotate to the opposite direction. Paral—-
lel double screw rotational speed is low, less heat, shear stability of the materials in the barrel, uniform, screw for
material conveying ability is strong, have good exhaust effect at the same time, is conducive to the stability of product
quality.
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Alloy Series
A& R

2

WEEBRIEAE, NAFHEESEIB10%EHE
BRUIBE30%K50%, AIHINTIKEEZINM3000mmiz
FH= 4000mms.

In the case of bimetallic barrel for melt, the carbon
tungsten containing has been rasied from the
previours 10% to 30% and 50% now, the
processing length increased from 3000mm to
4000mm.

W B EEMRL45#40r

WEEh: B

FiRX %> : EEE R BT /BT E AR
INT5EE: AERP12-P300mm
BIEE12000mm

SFEE: 0.50mm-0.80mm

KRR HVOB0LA

B&E: 0.015mm/m

PEHRERE: 0.02mm-0.085mm

ERBRSEE: EBEBEPP. PE. ABS. AS. PS&
MR :SACM6B45. SCM440. 38CrMoALA

Base material of bimetallic barrel:
Bimetallic type:

Application:

Products range:

Effective length:

Nitriding layer thickness:

Nitriding layer hardness:
Straightness:

Chrome coated layer:
Suitable plastic material:
Screw base material:

—r)  ceR
J ’ Bimetallic layer

45#40r

centrifugal casting

for injection molding machine and extrusion machine
inner diameter ®12-®300mm
12000mm

0.50mm-0.80mm

HV960

0.015mm/m

0.02mm-0.085mm

PP. PE. ABS. AS. PS etc.
SACM645, SCM440. 38CrMoALA

223N

SRFHE
PTABRIRITSIEE

ERENSER

IBFHE
HP/HVOFZ ST SIEE

NDAI

JWEILL

SUZHOU JWELL
PRECISION MACHINERY CO.,LTD.

aEE

Bimetallic layer

WEEBEFHENUERNPTATRENR, EMREXRASER
(HP/HVOF ) 2 E&HBRIATHIAR . WPTIMIEIREL S 2IE
RTREEPVC. PC. PMMAZE, WPT2IEMSERESZER
FREELF . Wity . 155N . BARTEE WPTIFRAWPTI.
WPT2REFMSE, MmN SR .

JWELL adopts new generation technology HP/HVOF totally
bimetallic coating spraying instead of PTA ridge spraying
welding.  WPT1 anti-corrosion type application: nylon,
PVC,PC, PMMA etc. WPT2 resistant wearing and high
tempera ture application: nylon with glass fiber magnetic
powder, Al Mg powder, Bakelite injection and etc. WPT3 has
WPT1 and WPT2 advantages.
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Injection Machine Screw
FESRLIEHT

BUAFISTNE . BATEMREAMILESE, BENEB=RIVET, NESEN
BE ARt Pl RIS AL e B ARG

@ BRI S IBELT IR B, BRI AT, NEea

The injection screw is the core part of plastic injection molding machine,
and usually the screw consists of screw head and check ring, and the
barrel contains the front and nozzle. The use of screw structure is strong,
and it is usually a regular three-stage screw, which can be designed as a
barrier type or separating screw mechanism to improve the plasticizing
ability.

T EEN AW ANEETEFIRAIEFINL, BFEPE. PVC. PP,
PC. PA. PETE4HIRIINT .

The main application of injection molding screw is the processing of
various kinds of injection molding products, including PE,PVC,PP,P-
C,PA,PET, etc.

e JWELL

SUZHOU JWELL
PRECISION MACHINERY CO.,LTD.

Our Ability In Roller Making

FARYER = IS RE ST

BNRBREENMARASEIRBHIGENSRR T SFNER, SRS, BN ROZATER 8RNI X5
oo RREMNT. &40, ENRIANIRERENE CGERLAY ) SWlE. X8, TERREN/VORY, REE, £HEEE, 12
A%, BAMENKATIRSHIEREER. NE/RATDBSIAE., SHIVKETHETREHRE, HPea7T —LRAmTL
ShESTHATIN TR EN: BIMR1AKIK THRUGMEZE) . TAVAYRBIEIEIREE). BN T14RAIEBRIIEFLIRES

Suzhou Jwell Precision Machinery Co.,Ltd would like to share our many years'rich experi—ence in the roller area. Our
products are widely used in plastic sheet and film processing, non-woven fabric, leather processing, paper making,
printing,thin steel manufac-turingetc. We are trying our best to reach the highest perfor mance index for the geometry
dimensions,roundness,roughness of the surface and the using life.Jwell have various kinds of large and advanced
equipment dedicated to rollers, including the most advantage manufacture equipment: the heat treatment workshop
for 14 meters working piece, profession electroplate workshop, the boring and grinding machine can machine the 14
meters working piece etc.

O IRERABERIHKE : 1600 x14000mm

O T4 KRE= : 25000kg

OFEEE. BUERE : <0.01mm

OEmANE : Ra<0.01um

@ Max. diameter and length of the roller: 1600 x 14000mm
®Max. weight of the roller: 25000kg

®Roundness and coaxiality: < 0.01mm

®Roughness of the surface : Ra<0.01um

15-16



ROLLER
RRE

Super Mirror Roller
ERRMHIE

>

BFXRZFRRE. iR, SEGE:
BEFEMPSIBRITT . A, SRR ERNE— A RTRONEEE, EIEE .
REEEA, WEE, AFHONSRERT . BN, BSOS IEEREEAE,
LIS RHIRTBNATLEDER. BF . BRTIOBETX; B, FIREETRE
AT

For optical plate, sheet, film product:

Super mirror surface roller is a key part of sheet and plate equipments. The rule is that the
more smooth and precise the roller surface, the better the product quality. And, we always
strike for the smallest possible surface roughness tolerance to the level of Ra0.005um.

The optics grade product is applied for producing LED panels, electronics, thin—film switch of
electric appliances, and high end consumer products section like PC monitor, mobile phone
screen and etc.

RIS Features

® BT EmHEETLUAFIRa<0.01 u m;

® EEMELE. FHEAIAT <0.005mm;

© IR USRS R S E R E S\

® The surface roughness level of the roller can be reached Ra<0.01um;

@® He (the) cylindricity and cocentricity of the roller can be reached <0.005mm;

® Enhanced roller rigidity and minimized roller surface temperature deviation through
special roller structure design.

JWELL

SUZHOU JWELL
PRECISION MACHINERY CO.,LTD.

Thin—Wall Efficient Roller
BESWYIRE

BESIRENREINEEXINEREINTEERS0%-70%; AERRD IR
ST RAYERLUB KR A/ AU EAREARFNIGE AR . MINHIRE R SRR E
55, RATRBARENIZRELUBIEAERE . HENTRRE, HEREESN
R RIREF 28I T 20%-50%

For the thin-walled high-efficiency roller, the surface shell thickness is only

50%-70% of the standard roller; by reducing the area of the strikes, and
enlarging the contact area with cooling water, the thermal conversion effi-
ciency is increased. And to offset the roller rigidity, the overall circular
runner design is adopted to increase the intensity of the roller. Under the
same working condition, the thin wall high efficiency roller boosted plate

and sheet line output by 20% to 50%.

iR Roller surface treatment

©® ZIFRAME, HRRALRGEDEST

@ JNEEIRBEIRENX, EEILEIHRC55~58

@ REBMEELR, EEIAEIHRC60~62

® Quenching with Subsequent tempering, ensures the density of the structure
® Outer surface deeply quenched, the hardness can be reached HRC 55~58

@ Surface electrolyze hard chromed, the hardness can be reached HRC 60~62

ZHELE Surface treatment

® R . BIREHEYIIT
® FINITHMMEE. BE. B, BREFER

® Mirror roller, super mirror roller grinding and polishing processing.

@ Different kinds of roller surface treatments are available, such as leather

veins, matt, mist, frosting, net veins and etc.
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ROLLER
RE

Casting Film Roller

INCRE

>

ZHIER

JWELLSIERTRIEEABIRERARIENE L FIEiNE, SISEREMPAGIETZ, RIERE
RIBALE IR E TSR

ATHERESTEIFIRNR, MEREITRESMFHRIRIEI R, FBERERRAERE
TS, NMRABEHRNEBRmEEIRE, B85 7 mitEEnIt.

TR IR A FEREE L ANEE . TR M FERIGRESMSHEERNSZR, FEESK
B RE TR,

JWELL manufactured casting film roller strictly according to European professional manufac—
turing standards. Several steps of welding and heat treatment process are applied to give
ensurance to the overall rigidity and reliability of roller structure.

In order to ensure its efficient heat exchange, casting roller flow channel are designed with the
special spiral, and through accurate calculation of the coolant flow, the roller surface tempera-
ture deviation are reduced to the least possible. It improves the temperature uniformity of the
product.

The most important is the precision of dynamic balancing of roller. Specialized large dynamic
balance calibration equipment and a variety of balance detection scheme, ensures smooth
operation at high rotation speed.

JWELL

SUZHOU JWELL
PRECISION MACHINERY CO.,LTD.

RENEFLREERREREAEDEANSIEE. BRITTERE . RIESEIIAIRNER,

High speed of casting film production line means very high rotation speed of the roller, and this requires precise
dynamic balancing, high and balanced heat exchange efficiency.

REIE Features

® SARRFER: ©1600mm

@ EEFNEHRE. RMEIAEI<0.01mm

© IREEREERE, EEEE50~80um

@ IEFEMEBEEIRE +0.5~1T

@ XEyCiEE. BEEHE. EE/EA. HHRmLE
@ ERTHZ: £fafahd <0.05mm

@ FEIEEEHRONLEIG2.5

@ Roller diameter: max. 1600 mm

® Roller cylindricity, concentricity both <0.01mm

® Roller surface hard chromium plated, coating thickness is 50 ~ 80 um

@ Roller surface temperature deviation =0.5~1C

® roller surface treatment: mirror polished, super finishing mirror, matt, mist and anti adhesive surface
® Overall deformation: < 0.05 mm at full load

® Best dynamic balance G2.5
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ROLLER
=

Roller for Bi—Oriented Stretch Film Production Line

WERHhRE = ERRE

BINRERIEENE R A BMBED T BRI . A REERFANRITHIE,
EIRTtE RS R IR S SR RAVR T

SIFESMEHAIEIRIAR, FIVREERE . ARRERESHERRE . W
R, FURIR. TR, 2SR, BRIR. BEIR. TEFLONIRE.
EEREERRERINSER, ERESTFERERSINEE., THTAE
SNSRI SIS I HE T A X L RIGE B BRI -

EIEH @A ESTIREREIRENERRE . HRIEZEIEENRENREE ISR
AEBERT @, BEEReIAREE HMRE P RESITAIR/INEERL] .

Suzhou Jwell Precision Machinery Co., Ltd , not only focuses on the design
and manufacture of the roller of plastic plate sheet, meets the requirement of
the clients, but also supplies the high quality roller for the plastic film business
area.

We import the foreign advanced roller manufacture technology, supply the
high quality roller for the machine of casting film and stretch film. Such as chill
roller, stretch roller, preheat roller, pull roller, corona roller, rubber roller,
TEFLON roller etc.

The roller rotate in higher speed when produce the plastic film, so that high
precision of the roller dynamic balance is important particularly. Our specified
large dynamic balance testing equipment and various balance process can
ensure these request effectively.

According to the strict molding request of final film product to the temperature
error on the roller surface, The roller which has the spiral inner flow channel is
a high—tech product, it has a very good heat exchange ability and this roller
can reach the minimum temperature fluctuation which is allowed in production.

BAIRVIREHIERE

Our manufacturing capacity of roller:

@ BEEFRANTEE Max. machining length :14000mm
@ EFRANTIER Max. machining diameter: ®1600 mm
IREFIEREE

Manufacturing precision of roller:

@ [E4E Concentricity: < 0.01mm

@ [FEEE Cylindricity: < 0.01Tmm

@ =MEHEHEE Surface roughness: Ra<0.01um
IREREIE

Roller surface treatment:

@ FIEREIRIR/E Electroplate hard chrome coating

@ ZREERE Rubber overlay coating

@ ~FHINEERE Stainless steel overlay coating

® IR CEEIAR Special coating like TEFLON etc.

JWEILL

SUZHOU JWELL
PRECISION MACHINERY CO.,LTD.

JTIZRFFBOPP. BOPET. BOPA. BOPIZER
AR AR A =B R iR R S B S A0 H (R
R, FIRIBFIZEUIREZMERE IREEAHEX
RENSEXR, 8BE, RERBEREESHNRE
{2

Widely used in bi-directional stretching produc-
tion lines such as BOPP, BOPET, BOPA, BOPI,
etc. the production of lithium battery diaphragm
equipment is equipped with various types of
rollers such as stretching rollers, drying rollers
and extraction rollers. The rollers meet the high
requirements of the equipment, high precision,
and ensure the stability of the diaphragm
production.

tEI=H

REEAKE: 14 X
REEEEE. @#HE<0.03mm -
B EIRIE, SIFEIRIEG2. 5 -
IBEMHEL SUS304L. SUS316L. Q345D. 45#%

Characteristic:

Maximum roller Length: 14 m

Roller cylindricity and coaxiality <0.03mm

Static balance correction, dynamic balance
correction G2. 5

Roller material: SUS304L, SUS316L, Q345D,
45# etc

BFRHERENTFIERD . ABAE. SHERE. RESRIETSEENER, UNTFENSERIBEEMSIRELATIGNE:
Due to the higher request for the tension / coated angle/ high line speed/ temperature precision control of the
stretching film roller , we can provide the following certificates for each roller:

® )R @ Shafts material

® JNEMR ® Outer jacket material

@ R UTikE ® Dimension and geometrical report

® HHEECNEEmMBFHE) ® Roughness (measures on the sides and in the center of the table)
@ SFEIREE ® Chrome coating hardness

@ SR NSIREMmiRFI+IE ) @ Coating thickness (measures on the sides and in the center of the table)
® F5IAF G2.5 JHI TR HISEFTED) @ Final balancing reach to G2.5 (machine Printed)

0 == 18 TiBEERE  BEIBR FIRE ® \\Veight, inertia , d éflection under own weight, critical speed

@ [h LRI SEDIHR @ Static pressure test to prevent the leakage

@ IRHREEER @ Temperature difference on the table surface

@ SHIKARE ® Cooling water flow

@ HHKEER ® Inlet/Outlet water pressure difference
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ROLLER 1
121 JWELL.
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JT EFTJHOFE UP JNQSPWF UIF IFBU DPOWFSTJPO FGGJDJFODZ BOE UFNQFSBUVSF DPOUSPM BDDVSBDZ "GUFS

SFQMBDJOH XJUI UIJT LJOE PG UFDIOJDBMMZ VQEBUFE SPMMFS UIF DBTUJOH PBEHPHIBZURNMM BIHFQXEG PG WIUBM JNQPSUBODF
JO GJMN TUSFUDIJOH MJOF 5IF GJOJTI GJMN RVBMJUZ

BGUFS TUSFUDIJOH XJMM CF GJOBMMZ CBTFE PO NBTUFS
QSFDTJPO PG DBTUJOH TZTUFN 51JT DBTUJOH SPMMFS

' ' NBOVGBDUVSFE CZ 4VJ[IPV +XFMM 1SFDJTJPO
D-0*'%2e 'FBUVSFT
' .BDIJOFSZ $P -5% IBT BMSFBEZ CFFO VTFE B
STi+ NN MPU JO IJHI MFWFM TUSFUDIJOH MJOF JNQPSUFE GSPN
+ RJF<¢ g"nE€E &VSPQF BOE JUT QFSGPSNBODF JO QSBDUJDBM BQQMJ
=LtV 016 O d DBUJPO PCUBJOT VOBOJNPVT BQQSPWBM BOE GBWPS
P u& Ne-\T6* BCMF DPNNFOU GSPN DVTUPNFST

P160O =ZN-
B2P BUFU++J%oLe 1)3
<¢ g"nE€++K_6} 1)3

.BY EJBNFUFS NN

7BSJBCMF EJBNFUFS BMUFSOBUJOH TQJSBM GMPX DIBOOFM
4VSGBDF UFNQFSBUVSF QSFDJTJPOM

JJHI FGGJDJFODZ IFBU FYDIBOHF UFDIOPMPHZ QFSGPSNBODF
JJHI QSFDJTJPO EZOBNJD CBMBODJOH DPSSFDUJPO

)JJHI RVBMJUZ NJSSPS GBDF QSPDFTTJOH

"OUJ DPSSPTJPO USFBUNFOU PG TQJSBM GMPX DIBOOFM
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"DDPSEJOH UP UIF EJGGFSFOU NBUFSJBM PG QSPEVDUT BOE XJUI GVI

&NCPTTJOH SPMMFS JT VTFE GPS TVSGBDF USFBUNFOU PG QMBTUJD TIFFUT BOE CPBSET MJIBPTIPPgBOE DPOUSBDUJPO BOE HBT WFOUJOH OBUVSF FUD

XF VTF
11 BOE FUD

3PMMFS TVSGBDF DBO CF QSPDFTTFE JOUP B WBSJFUZ PG EFDPSBUJWF QEUUFR\WRNEQGU GPS UIF SPMMFES TVSGBDF QSFDJTJPO NBDIJOJOH 5IF
TBNQMF JNBHF XJMM CF DPOWFSUFE JOUP IJHI SFTPMVUJPO EJHJUBM JNBHF JOGPSNBUJPO XFOSMEIHSTHRES XIMM IFMQ FOTVSFE UIF RVBMJUZ PG QSPEVDU UP GVI
OJOH FMFDUSPO BOE DPMPS TFQBSBUJPO UFDIOPMPHZ BOE UIFO MPBEFE EJSFDUMZ JouP ulP DBSCRWDINRE BQRQMZ UP ESBJOBHF CPBSE IPOFZDPNC QBOFM XB

DIJOF BOE IJHI RVBMJUZ SPMMFS TVSGBDF QBUUFSO XJMM CF DBSWFE PVU CZ UIF DBSWIORPREHIFPFQYEPRPTFT
SPMMFS TVSGBDF QBUUFSO TJNVMBUJPO SBUF JT BCPWF

4BOECMBTUJOH QSPDFTTJOH JT BQQMJFE UP UIF SPMMFS TVSGBDF "
UIF SPMMFS TVSGBDF UP XJMM IBWF UIF FGGFDU PG EVMM NBUU NJTU

1SPEVDUT BQQMJFE UP UIF WBSJPVT GJFMET MJLF MJHIUJOH BQQMJE
BVUPNPUJWF BOE TP PO

D-0*' %2 'FBUVSFT

DL} Fo*U I $S.P"M  $S.P $S.P7U :J5I1} A0vU
G.02F "nEE@E@IU'D-L#V O t-U'-> ci=eLe7b ++t--71U
=sLe*bJm 0-™ OD&]) 3 $ U' #J-7b3a&eD++ =*U , 2|

3PMMFS TVSGBDF NBUFSJBM JODMVEFT TUFFM $S.P"M $S.P $S.P7 BOE FUD
#PUI UIF EJWFSTJGJFE JOUFSOBM SVOOFS EFTJHO BOE UIF SPMM TVSGBDF UFNQFSBUVSF VOJGPSNJUZ
UFDIOPMPHZ FOTVSF UIF VOJGPSNFE QBUUFSO PO UIF QSPEVDU TVSGBDF

4VSGBDF QMBUJOH IBSEOFTT DBO CF SFBDIFE )3$% QSPMPOH UIF TFSWJDF MJGF PG UIF
FNCPTTJOH SPMMFS
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&MFDUSPNBHOFUJD )FBUJOH 3PMMFXSP 4USVDUVSF 3PMMFS GPS 0QUJDBN
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8JUI UIF XJEF BQQMJDBUJPO PG IFBUJOH SPMMFS JO WBSJPVT JOEVTUSJFT FMFDUSPNBHOFUJDSFBUS$9OB WBPMMFBSMMFS NBLF UIF NJDSP TUSVDUVSF USFBU GPS UIF
JT SFQMBDJOH IFBU DPOEVDUJPO PJM IFBUJOH SPMMFS TP GBS FMFDUSPNBHOFUJD IFBU DB LISAWBWHRS UP TWDUIF IFJHIU DMBTT PQUJDT TIFFU PS GJMN XIJDI X

DFTTGVMMZ VTFE JO MBTFS BOUJ DPVOUFSGFJUJOH QSJOUJOH EJF TUBNQJOH BVUPNPUJWFUMBNS®DBYBEEG HWBSIIF GJOBM QSPEVDU VTFE JO UIF -$% -&% EJTQMBZ
DPNQPTJUF DPNQPTJUF GIJMN QSPEVDUJPO NFEJDBM UBQF QIBSNBDFVUJDBM QBDLBHJOH QBOTXBWFOD MFOT BOE NJDSP MFOT

GBCSJD QSPEVDUJPO BMVNJOVN QMBTUJD QBOFM BHHMVUJOBUJPO TZOUIFUJD GJCFS SVCCFS BOE QMBTUJD
DBMFOEBSJOH BOE PUIFS JOEVTUSJFT

D-0'|%ee 'FBUVSFT

76*yy! )& leeD- C94/12D-76*30 U

#v 018 OP y y#Vv O1¢ ODé d U
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FOFSHZ TBWJOH FOFSHZ TBWJOH DPNQBSJOH XJUI
PS TUFBN SPMMFS

IJHI QSFDJTJPO UFNQFSBUVSF DPOUSPM UFNQFSBUVSF QSFDJTJPO SFBDIFT d

GBTUFS IFBUJOH VQ UBLFT POMZ NJO GSPN SPPN UFNQFSBUVSF UP

I[IJHI XPSLJOH UFNQFSBUVSF SPMMFS TVSGBDF UFNQFSBUVSF DBO SFBDI BCPWF GPS PQFS
BUJPO TBUJTGJFT UIF SFRVJSFNFOU PG IJHI UFNQFSBUVSF QSPEVDUJPO

FOWJSPONFOUBM QSPUFDUJPO BMM FMFDUSJD DPOUSPM OP PJM QPMMVUJPO DMFBO QSPEVDUJPO FOWJSPONFOU

=N PRI

UIF IFBU DPOEVDUJPO PJM SPMMFS

V BVEER (TEE4E19)
V type structure
(the front side structure)

SRR

ST 3D £148

3D structure roller
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YPU .JMM 3PMMFS IBWF TVQFSJPS TUSFOHUI UFOBDJUZ BOE IFBU SFTJTUBODF EVF UP UIF TQFDJBM EFTJHO

TUSVDUVSF 5IF SPMMFS DBO CF VTFE JO IJHI EFOTJUZ QMBTUJD QMBUF BOE TIFFU GPSNJOH %QEC%%OS)[SPMMFS TVSGBDF JODMVEF &%1. &UIZMFOF 1SPQZMFOF %JFOF

\BNIII::OS(SI\B/I(l?/ISFJS.DclEIEE;;J 'II?FPI\TISI;L\J/(?FE/JOFZ RvBMJUZ BMMPZ TUFFM TVDI BT $S.P" "U" $S.PU" $S.P7U (43 -IRVJE TIMJDPOF SVCCES 4PMJE 4JMJDPOF 1PMZVSFUIBOFR FUD
s SG s (Q) 0 CE S 3 G s ' o O. o ) EJUJPOT UIFSF JT UIF OFFE UP CF PJM SFTJTUBOU BOE TPMWFOU S

U$SF.BPUI':ILIi(I:D)U5IF I BDF IBSEOFTT DB F SFBDIFE )3$% BGUFS UIF NBDIJOJOH BOE 1FBU JNQBDU SFTJTUBODF XFBS SFTJTUBODF BOE PUIFS QIZTJDBM QSPQFS

JHLfFLJ\lFQ\IFQSI?SUBVlfVFSF NBLFT SVCCFS BHJOH FBTJMZ TP FYDFQU GPS DIPF

RVBMJUZ PG UIF SVCCFS SPMMFS BOE TFSWJDF MJGF
5|F SPMMFS JOTJEF TUSVDUVSF EFTJHO BT TQJSBM DIBOOFM BOE DJSDVN ESIMMJOH IPMF UéF
EJGGFSFODF CFUXFFO EPVCMF TJEFT PG UIF SPMMFS XJMM CF TNBMMFS BOE UIF UIFSNBM F GGPJEJJIQI\R6IF—XS]MFI\<IISC£BDF

UIF EFTIJHO PG SPMMFS DPSF GPS DPPMJ(
IJHIFS SVOOFS EFTJHO GPS MBSHF GMPX DBQBDJUZ JT BEPQUFE NBLJOH S
D'O'l:%% '"EBUVSFT VOJGPSN BOE VOEFS DPOUSPM
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YJHI PWFSBMM JOUFOTJUZ HVBSBOUFFT TNBMM EFGPSNBUJPO PG SPMMFS VOEFS QSFTTVSF BOE FO
TVSFT VOJGPSN QSPEVDU UIJDLOFTT

JJHI FGGJDJFODZ BOE VOJGPSN IFBU FYDIBOHF TUBCMF SPMMFS TVSGBDF UFNQFSBUVSF

4VJUBCMF GPS UIJO QMBTUJD TIFFU MJLF 1$ 1.." OPO XPWFO GBCSJDT MFBUIFS TVSGBDF
QPMJTIJOH BOE FNCPTTJOH



