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Industrial Precision Knives / Wear Resistant Parts
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As a pioneer of fine ceramics, Kyocera contributes to improved quality throughout all types of industry by supplying high quality, high precision industrial precision knives and
wear resistant parts. Our products are manufactured based on superior materials and precision machining technologies accumulated through many years of experience.
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An extremely high-strength, tough material, this material provides the best shock resistance. With a minute crystalline structure, used on
many industrial precision knives and can be processed using electrical discharge machining.
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Super micro-grain carbide Conventional Material
B X5000 A X5000
2.00pum 2.00pm

L] LH a I'EI_ _*_73 (VW) Wear resistant carbide
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The wear resistant parts material provides high hardness and toughness, delivering superior
wear resistance and slidability. Can be fine-processed using electrical discharge machining.
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Composite material of Tic, TIN and NbC with Co, Ni, etc. High wear resistant material with low
affinity with metals. Can be processed by electrical discharge machining and brazed with metals.
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A tough ceramic that has superior corrosion resistance, with non-magnetic
and electrical insulation properties.

Used in a wide variety of cutting instruments, such as scissors and knives.
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Material Properties of Industrial Precision Knives and Wear Resistant Parts
o= EJER oIt Lot LS
Material Super micro-grain carbide i i Wear Resistance / Shock Resistance
o Properties = ch| FWO05A FWO08 FW25 FW30 FW35 FW35R | FW60R | KW10A VW30 VW55 VW70 VW80
Unit
w3 — 14.8 14.7 13.9 14.1 14.2 14.1 13.6 14.8 14.5 14.0 13.8 13.3
HV 2000 1850 1600 1700 1450 1400 1200 1750 1450 1200 950 850
4 =
Hardness
HRA 94.0 93.5 92.0 92.5 90.5 90.0 88.5 93.0 90.5 88.5 85.5 83.0
nAnE | MPame | 85 90 05 | 95 | 130 | 150 | 200 | 90 145 | 200 | »20 >20
By Y=
Transverse Strength MPa 3600 3920 3900 4400 3300 3300 3500 2800 3300 3700 3100 2800
X = H|xt-d MHE L20|E (X2DL(0t| Hoha
Material Non-magnetic Cermet Alumina Zirconia Silicon nitride
=3 =2
< Properties | o NW20 TN60 TC60M FT20 A479SS Z201N SN235P
Unit
oo 3 - 14.4 66 8.1 64 3.9 6.1 32
HV 1500 1600 1500 1500 1650 1250 1500
Pz [=
a =
Hardness
HRA 91.0 92.0 91.0 91.0 —
ot 3 ol M
LLFrmc‘::lTo;ghmsf’ MPa-m'? 10.0 9.0 10.5 10.0 3.5 6.5 6.5
Eb M 7} &
s Sﬁe“g‘h MPa 3300 1760 1670 2500 320 980 880
HI;'lﬁ 7°:|_l|:_ HIJ_-II- Vickers Hardness EI‘P—I?_Ig I:llJ_-I'_ Fracture Toughness EI._I'g’oI'_I.:_ HIJ_J'- Transverse Strength
FWO05A FW60R FW30
FW30 VW55 VW55
T — FISSR | FIOSA
FW35 ' FW35 ' FW60R
FW35R l FT20 = FWs5 l
Z201N FW30 = FW35R
0 500 1000 1500 2000 2500 0 5 10 15 20 25 0 1000 2000 3000 4000 5000
(HV) (MPa-m'2) (MPa)
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High function film LCD Display (Polarizing plate) Lithium ion rechargeable battery
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FPC(ZHA|E Z2IE 7| TABEH|O|=-COFEf|0|= AN2X|Z (ELO|YHE -EL0]0f)
FPC (Flexible printed circuit board) TAB Tape, COF Tape Rubber Products (Timing belt / Tires)

el
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Adhesive tape Aluminum electrolytic capacitor Paper / Cardboard box
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Gable / Gang Blades
Z0[EXF2F, MHE, X|I22L|0F 52| S50t LIO|ZE = 2f|mtEE| 2}
CHS 7157|152 =&ot0] 149] 2F0f| S 7tset 1EE, 2l =382
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Our wide range of knife materials including micro-grain carbides, cermet, and zirconia provides customers with high precision
and long life slitting knives through various processing technologies.



W Hl LF
‘:ll:l'l. (L 71' = = Standard gable blades

@LHZ Internal diameter
9212 External diameter

22t
Blade angle
=

‘Thickness

(ZF] unit : mm)

NO s/ 2Y yomo| 2B B sy | gz
: Upper blade / Description Material Exlemal If-llemal Thickness Blade angle
diameter diameter
1 GUBD-09807T45DC15 45°
98 66
2 GUBD-09807T60DC15 60°
0.7
3 GUBD-10807T45DC15 45°
FW35 108 75
4 GUBD-10807T60DC15 60°
5 GUBD-11808T45DC15 45°
118 80 0.8
6 GUBD-11808T60DC15 60°

.OI'F'DJ Iér Lower blade

=2t
Blade angle

Ui 1

(ZF2] unit © mm)

NO ol /2% Aoy | PEB ) B ey oy
Lower blade / Description Material ;’;ﬁ:zi ci;::::tfr Thickness Blade angle
7 GDBD-08005T 80 55 5
8 GDBD-08610T FW35 86 60 5°
10

9 GDBD-09210T 92 65
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Round knives
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Our precise edge sharpening technology and original surface processing technology provides a wide range of slitting knives from single films to
various types of composite materials.

(ErQunit : mm)

B2E LIO| X round knife T
o T (5) Thickness = ‘f'_‘l IH g 9—'701¢D LH7o1¢d _|':_7}" (T) 'é"7_||'(°)
! Description Material External diameter Internal diameter Thickness Blade angle
FRC28L 28 6.0
FRC45L 45 8.1/8.3
— [ N o| Q
FRC50L 50
FW35 10.0 0.3 20°
FRCe60L 60
FRC80L 80
19.0
FRC100L 100

B =2E] 2302 2

Slitter scorer blades

THE Z0[_IXF 2Z 0 2o BAE 7|50 oot 50|-SEX| AT A0{A 2 =3

High hardness micro-grain carbide and precise edge sharpening technology improves tool life at cardboard cutting.
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(EtlUnic : mm)

BS2|E AT0 o

T (S74)) Thickness =

Slitter scorer blades = EI_-l XH ;él 9—' §¢D LH 7c:>| ¢d "I:J)'" (T) 'é”—fe (g) d | n

! Description Material | External diameter | Internal diameter | Thickness | Blade angle Remarks

D260XD140X1.5T15DW 15 P.C.D.160,
260 140 15 69
D260XD140X1.5T20DW 20°
- 3 s FW25

D280XD160X1T18DW 280 - " 18 PC.D.175,
D280XD160X1T20DW 20° o975
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Plate knives
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Optimum material choice and superior grinding and surface treatment technologies controls upper dulled edges and residual dust,

increasing finished product quality.
Superior wear resistance and sharpness provide higher efficiency in producing short fiber.
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(&tR|unit : mm)
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T o Description Material Length ‘Width Thickness Blade angle Shape
aan
Figure |
- FBC4009G FW30 9 0.2
40
L Blzxd‘%ﬁc(g)ﬁ:%l?ladcl 22 Hér( 15x 25)
Q,f,’ 0.38T FBC4019G FW25 19 0.25 _I|)0ubls blade
agp 7 FBC3515G 35 15 05 aa
Figure 2 I X 0‘31 Figure 1
5 W, FBC70106 " 10 0o | 22=(15x30)
58 ness ° Double blade
e FBCO519G 95 19
33
igure 3 = Tzl
e o/ < FBC5818G | FW30 | 58 18 el
30
{ Y 0o
Jade angle (Double blade) FBC6009G 9 27"”’(15)(25)
=
60 _I|)0uble blade JEDI 3
FBC6018G Figure 3
18 0.5
FBC11018G 110




%_?_'6‘1*" I—I'oli Special shape knives

ChYSH SE0| S S4340| LIO|Z HZ0| FH5ELICt,

Special shape knives are available for a wide range of applications.

B x|

Jigs

II‘?—, a'-ég '?:I-E'._:I Iﬂ% Jigs and mold related products
Mo Mz UYL DFHE 7tS 7I=0f s CHfet EE0 W Sot=s LEE - DFES| UOIE HES NS L
£9| 251t Tlehdo| M2 MHEQ| ArE0] 2ol FH/ISSHME MEEM| &4 EAdts A0l 7tsELIt,
Optimum material choice and high-precision processing technology provide high quality, high precision wear resistant parts for a wide range of applications.
Due to its low affinity with metal, cermet is especially suitable for reducing scratches on the surface of finished products during metal mold processing.
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Adhesive tape
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Edge shape : gable blade

“HEH - yofR

Cutting method : Shear-cut

Y A : SKH-X0[RR}
Material : High-speed tool steel > Micro-grain
-& 2} : 154

Results : 15 times

. jl El- : u.I:H I‘IXI-% ZFN
Others : Reduced blade sticking

=8 TE + Fau

Composite film + Metal foil

:

T3S S92
2% K 520
fsH L8
2EXR S X
oo} = %
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Lt - Lt
S8y dE

Edge shape : Gang blade

= Al

SHCHRY © #0f3d
Cutting method : Shear-cut
.IH Xl 0 SKH_>X|:||EIII-
Material : ]-' h-speed tool steel > Mi
-2 4 : 8y
Results : 8 times
. L. oA

7| Ef: MO 94
Others : Good cutting surface
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Cardboard box
120
100
80
60
40
20
O —gze a2
SBAF 5B 0
&5z 353
s 4 2 X
8] S x
3
Y ANy
Edge shape : Round knife

HEE - S2[E AF012
Cutting method : Slitter scorer

T E  EAERZOR0[ER 2
Material : Competiter = Micro-grain carbide
‘& I 2.3Hj

Results : 2.3 times

7] Ef ALY B

Others : Productivity improvement

= dt
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Copper foil
15
10
5
oL [ W |
To S E£8X
S8y 5°R
= S x
E

.k . L
S8 g
Edge shape : Gang blade
. ACHd - Al
A - AR
Cutting method : Shear-cut
A SKH-ZX0|2xt
Material : High-speed tool steel > Micro-grain
-2 2F - 1084
Results : 10 times
.7| EI- : XXl O™

|2 o
Others : Stable quality

PETEE

PET Film
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Edge shape : Plate knife

e =3 =
By - SSEHEIES)
Cutting method : Cut in the air (Non-contact)

X E o SKoXD|EXt
Material : Tool Steel = Micro-grain
-2 2F - 1084

Results : 10 times

= | OA
7| Eb: O 94
Others : Good cutting surface
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Rubber sheet
10
8
6
4
2
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FEEER
53
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Edge shape : Round knife with satin
finished surface

CEEH  SHTE
Cutting method : Rotating cut

I A . SK->X0|EXt
Material : Tool Steel —> Micro-grain

-2 4 : 8Hf

Results : 8 times

. it =

7] Ep: EE HAES P4
Others : Decreased adhesion to blade

('|:_|'-c|-’-| : HH'%) Unit : Times

U=0|55

Aluminum foil
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Edge shape : Gang blade
= A

SHERY Y01
Cutting method : Shear-cut
X A SKH->ZARD|EXt
Material : High-speed tool steel > Micro-grain
-2 oF - 1364
Results : 13 times
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Others : Stable quality
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Edge shape Platekmfe

i g S A

Cutting method : Chopped cut

X E 0 EAERZ-ADRL 2

Material : Competiter — Micro-grain carbide

-2 4 : 34

Results : 3 times

27| Ef o AMARA SEAF

OoOL-Oo
Others : Productivity lmprovemenl

(__'|_7_|H ‘_"'01 7 |') User's evaluation
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Improved cut surface using a slitter evaluation machine Contact Kyocera
A 271 H, S201, &5, ¥ 52| =X sHZE FohA
SHS GIIorD £[HO| LIO|Z Affat BE =S X|QFehLCt.

‘We evaluate cut surface and provide suitable proposal for the best specification and cutting conditions to solve problems

such as residual dust, burr, flare, everted edge, whisker, and deformation. 0| ‘E‘I'"%%
. =~
2ot AEUIt?

S2lE Fot FH]

Slitter Evaluation Machine

A
SR

Slitting layout Position

MY S

’
Gable / Gang blades, etc.

g2t BUIXE), QUi SA, /BT, WY 0S5
Blade angle, Surface treatment, Overwrap, Offset, Input / Output angle, Tension,
Line speed, etc.

al Ip
Ed iL o|8F ™”AMD
CiX|2 ATzof oot BAIH FIt /i
Cut surface evaluation by Digital Scope ozt sop2}
== =5
Input angle Output angle
D2
CERE
Film |
ozt :
Lower blade h
a
El = o
oL gH| B ks /3 =A
Evaluation Machine Loadable Material (Workpiece) Size
2= M= 3Z Mz FoiA
Material width Material diameter Material core diameter
50~300mm 300mm @3in, 6in



Polyethylene-telephthalate
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Aluminum foil
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Adhesive film
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|I_I Comparison Photograph of Cut Surfaces

Reduce whiskers and dust

Prevent dust and deformation

Prevent dust and deformation

Prevent deformation and burr

A LF 21 Z4Lt
o= = W M2t =0|§X 2FY
Metallic blade Kyocera micro-grain carbide blade
(=]
=
Upper blade
aHLF
ozt
Lower blade
TAES B P2, BAO| BN 4T 0| LUSHD AD|YX £Z0| FRE BB HAH It
Metal blades can not cut and create whiskers and dust. Micro-grain carbide blades provide an excellent cut surface.
S|k
e
Upper blade
Lk
ot
Lower blade
CX|& AT
OALIS A\l23F 4O 2|Lto| B{3iQ| HFAHSIX|OF X O|2IKF X 40| 4O OF&S 3} AN Jh=| Dt s
SEES A8 &y SIto| HF0| WHsHA| T X0| Xt £H 2| Z2E= =0t HAH Its!
Metal blades create dust and deformation by the upper blade. Micro-grain carbide blades provide an excellent cut surface.
(=]
A
Upper blade
aHLF
ozt
Lower blade
CIX[E AT
FALS MR Z2, 0| WHO| LMOIXIE A0|YX 270 FE Y TAR Tt Digital scope
Metal blades create dust and deformation by the upper blade. Micro-grain carbide blades provide an excellent cut surface.
(=1
=
Upper blade
2Lk
Ofsid
Lower blade
CiX|& AT

A ISl

o = .
FHUS AIST ZQ, HABO| WD B} WWSIKII K0|YK £H0| FRE Y
Metal blades create deformation of adhesive layer and burr. Micro-grain carbide blades provide an excellent cut surface.

(ZPAFH| L) e evatuation

Digital scope
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Comparison of Metal Knife and Micro-grain Knife

=7} chaCtH (2!

FW35
HV1450

FW35 4 =284 (3

¢ I:Io1 >> Different hardness <Long life>

HV770~800

%‘J—H\_ metal (S KD,SKH)

=LH])

Double FW35 hardness (compared to metal)

FW35 SKD SKH
X =
Material EQEDES: 2 27 & 334 (510|A)
Micro-grain carbide Alloy Tool Steel High-Speed Tool Steel (High-speed steel)
i ES i = =
g = Y8 YU Ljo|zg T, 522, 35S 00| 0|2, THA S | BABRSY B B2, ELIBT S
Application For Industrial Precision Knives For cumng tools, impact parts, wire drawing die, press die, etc. For cutting tools, drill, end mill, gear cutting tools and others
HMII2IA
|:|7I'EI-I- WC + 10Co C, W, Cr, Mo % etc. C, W, Cr, MO, Co % eftc.
Added chemical element
HIHA 2= 1450 (HV) 770(HV) 800(HV)
Vickers hardness

8 LIO|= 24X} Xtojofl 2|pt Q144 H|w

Blade comparison by grain d|ameters

AFMRE S Yt YN
0] glom,

0 &xtel :'7I7f 2U(HE)e
ozgol Ffs Fof Mg
HBEE 27 S

Micro-grain carbide is composed of an aggregate of
micro grains. The grain size has a large effect to the
sharpness of the blade edge.

The smaller the grain diameter, the sharper and more
stable blade edge line can be created.

ol ofo|x]

Image of blade edge

UX} 2|7t 3t

Large grain diameter

o]
—

Xt 3712] Xt0|7} Apzet

rx

7= £

Conventional carbide

ol oja|x]

Image of blade tip

Yxt 2719t =t

Small grain diameter

Smaller diameters create sharp edges

AD|RYR £

Micro-grain carbide

HV-HRAH| 1 &=

Hardness comparison

H | 9" ﬁ (H V) Vickers hardness
700

*

% A (H RA) Rockwell hardness (A)

*

800 900 10p0 1100 1200 1300 1400 1500 1600 1700
: $ 4

82 83 86 88 88.5 90 g1 925
: : *
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'I'|I'_I O N E'I ﬁi D I-*E = On'l Pin on disc friction test
o Pé*71| ¢ (%‘E— o |E) Friction coefficient for Aluminum
o I"é"ﬁl B (|J) Friction coefficient
0.60
0.40
0.20
—
0 k|
DLC 2A FE LEAJX| Ao
Fluorine coated Satin finished Mirror finished
surface surface surface
— % A — Lr Al Xl

o4

[
_’f_ 0 I (%—?— o | E) Transition of friction coefficient for Aluminum

Fluorine coated surface

Satin finished surface

Peel-off of coated Fluoring

0.40 -

0.20

DLC: 7l %

0.20

o |'7§ 73"#— (p) Friction coefficient bLC Mirrmﬁmshczju?rgce
0.80 [ f
op 2
Large friction
0.60 EAI:lI' HI‘E_l

i OfAH A7} ST OFRE

Long hfe, stable low friction coefficient

‘ ‘ ‘ / ‘ ‘

: / : :
4 30
=HIt AHe| (km) Evaluation distance

oo

'6'I:AI-

(':O"XI'H I J_.I'_) Internal evaluation

Wear resistance, adhesion resistance and chemical resistance improved

Chemical resistance and smoothness improved

_.E...'.:'_1 I‘I E-l Surface treatment

*DLCIEI2 QA CHO|OF2EE FEIRILICE. DLC Coating: Diamond-like Carbon Coating

LH ﬁ 5." Adhesion resistance

DHH E‘I % Smoothness

L|'|—’_-|t—*°'| Corrosion resistance

D LCEE DLC (Diamond-like Carbon) Coated Treatment

©

©

©

I—I-*lxl I‘I EI Satin finished surface treatment

©

A

A

PVD_I_ © PVD (Physical Vapor Deposition) Coated Treatment

O

©

© : 1st choice, O :2nd choice, A :3rd choice

14
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052)222-4216
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