HITACHI

|/,’
h Materials Mag!c
YSS Advanced Plastic Mold Steel

+ 7 > ®

~ 1

(=N T
4 1 /

New Century Tool Steel
sl i T s
== Eﬂm 20074 BT TR

TXKHRRE B

55 OO = —Z B A TP

Innovated for 21century global standard grade.
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OO LIVESAVHREICRE @Solution for Mold Rust Problem
@40HRC Prehardened Grade with Excellent Machinability
@Excellent Polishability, Crepability and EDMachinability
@®Most Suitable for Weldless Molds
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Concept of CENAT"

CENATB#5EITE . MEFEDR CIERDEREF | BRI IS AF v IERIFTY
HHRABORACKDERELNEL. RFFREMNESNET,
TUN—RV1RRE, 40HRCICTHHARELE T

CENA1, new concept tool steel for injection mold, breaks through with excellent
machinability and rust resistivity. Manufactured by consumable electrode
remelting process, CENA1 has low non-metallic inclusion content and excellent
mirror polishability.

CENAT1 is delivered in 40HRC prehardened condition.
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‘ 32HRC prehardened ﬁ?ﬁ@? Steel

420 improved
CENA])
- /

40HRC prehardened
% H PM5Q) P21 improved
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Rust
Resistivity HV) X4 & B
Machinability Better

® JFMELEEX  Properties Comparison

excellent ©>O>A>X  poor

i i | 1—]Sardnesf 1 Fj” ,'_I-&L m Rﬁuﬁst | Mﬁor b D?J'fbﬂ;'l‘i 755I%.EE;E)UI\/I:I:'ri
Grade (HRC) | Machinability | Resistivity | Polishability | Crepability | Machinability
CENA1 37-42 (@) O (@) (@) (@)
HPM50 37-41 O X O O (@)
HPM1 37-41 O X O YAN AN
HPM7 29-33 O X A VAN AN
HPM38 29-33 A O O O O
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Application and Actual Performance

® EFH&E  Application

@ FHE. AR . MEMITAERE @ Mold reguiring sensitive surface as mirror
OAREZs BIEHEER RS polishing, creping and EDM
(EHEBE . ETFHAT . CDT—IEE) OA equipment, Communication equipment
KEL (FBhsE. T70 7Ok E) (ex.Mobile telephone, Video camera, CD case)
BENEIGS (T—ILT T AL ISR A—E—HIN—=RE) Home Electronics (ex.Cleaner, Air conditioner)
1EfE&sR T —X Auto parts (ex.Tail lamp, Inner panel,

Transparent cover)
Cosmetics case, bottle

@ S(I7ERDARAEE @ General resin mold needs long life

@ ERBHHHE @ Food container

@ JLE @ Rubber mold

@ SEREHRE (VTIVRSA At E) @ Molds for which temperature control is

required (Weldless molds, etc.)

® BB Actual performance Example

<MFEMEICH DO BEHE Rust Resistivity>
H b3 = i
Application Comparison of Actual Performance with Conventional Grade by Customers

WEDMBFD$E, EADLLAEER L BB DEE . HREETD D0 (ay METRRM D4ELILE)  RFEEEF,
Less rust and deformation during EDM. Less rust and corrosion by resins during molding.
(Mold durability increase more than 4 times compared with conventional grade.)

M EEL
Mobile Phone

CDhL—E  |ABSHIERMICHWT JERHM (HPM504EY) Tl A RBE T TF ALE CENATTIE A REET D4 F ASEE R,
CD Tray Resistant to corrosive gas generated by ABS resin, mold maintainance frequency decreased drastically.

BT ERERE RESEWEDMAN L, fERANIFEVRE BREATIZE . CENATIETABMI TIEEALHEVT  (BRIERFLEENIZEHN)
Electronics Parts | Least rusting during WEDM for 1 week. Rust removing process becomes unnecessary.

AR BB AR Y BRI TIHBEDRFACH VT TERM (HPM501EE) ICHEAN A ZLET LIS REF,
Mechanical Parts | Resistant to corrosive gas generated by advanced engineering resins. Mold durability is improved.

<HI%(CB8HB5i Machining>

WruBENITICHI3 T EERD T EERIT,

Z{LFES70HRC THIIE/\UIRAIA S ICEEE L3R BV

Less tool wear during precise rib machining and better surface obtained.
Nitrided hardness 70HRC is effective to prevent mold depression by resin burr.
BREICFIIVOTEEEY DL TEFGN2[EHD,
MEMTROEZMERLT,

Carbide endmill tool life is doubled.

Easy to mirror polish EDM surface.

Ir7a>
T4z —H
Air Conditioner Filter

77V
L2 XH
Acrylic Lense

TVZE—H—F " oo A Py AV
e | BRINTICE)S BOMIBE TR ER, R SR N TR,
TV/SpeakeT Many small pins ware EDMachined. Better EDM surface has been obtained compared with conventional grade.

EBE 0 RN TAIVINTIRL, LA R,
CO% | SEESSERE TR LY,

AutoLI-;e;c;-llght Good machinability in ball endmilling. Smooth surface machined with 0.4R ball endmill makes polishing easy.
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Rust Resistivity

CENA1135eRM40HRCTU/N—R U/ HICHLEL TR ICBN it Z2 B LE T,

CENA1 has improved rust resistivity compared with conventional 40HRC prehardened grade.

QLB ICEA ST AEENE @ Improvement of corrosion problem on mold surface by resins.
@®Decreased rust formation at cooling water hole makes cooling

@S HKILDREFBERE I SHBROREL sffect stable
O ERORE . WXP ORI FLEE 2L @ Fewer rust problem in storage, transportadion, or usage of mold
@71V —H v EFDREFERK ® Much less rust formation on WEDM surface

<CENA1EZBEDIET A b Rust Resistivity of Polished Surface>

HPM504H 2
1 cew

7KIE 7K
24hi2&

Dip in Water
for 24Hrs

® PETIRRNILINUY 2/ BIKSED SRR RS

Actual Performance Example of Rust Decreasing at Cooling Water Grooves of PET Parison Mold

7 1 CENA] C®- S &L HPM14B24#1+Crih > %
Kimi SRR & No plating HPM1 equivalent grade+Cr plating
Cooling Water Grooves  Injection Mold Product

<CENA1RKFZZRHE Result>
HPM14824#4
CENA1 HPM1 equivalent grade
REUNIE zL Crh-o &
Surface Treatment No Plating Cr Plating
Crd-> ZHHNZDERH SER.
24 RERROERA FRVEED HBNF CREEICEINS, FTESTHRN L,
Mold after 2 Months Use | Rust is removed easily by wiping. Cr Plating came off
and material was rusted deeply.

BHII6FrENIB3F+EECENAT . 3X+vEZHPM11BZi41+Crid-E T2 ARIBF LB ERE DG ERRLTT

Photographs show water cooling grooves of the molds after 2 months use.
(3 cavities...CENAT1, 3 cavities...HPM1 equivalent grade + Cr Plating, Total 6 cavities with one molding machine)



CENA 1R AHREIFEICHEBNTVET,

CENA1 increases mold durability against corrosion by gas generated from resin.

RIEBIELISRE T EM TR IILBRICEMHKINE Gas generated from resin often becomes high

SEELT. LI LIE R A EEE LSS E D < BV IR R D temperature by injection pressure and corrode the
mold. It brings cloudiness of mirror surface and burr of

/\U%ﬂié‘t)fCBbngo injected parts.
CENA1ZERERICKY. . MARBEFHEME EEET CENAT improves above gas-corrosion resistance by
(AY: 3 alloy combination.
e HPM50#H 2458
taihs CENAT1 HPM50 equivalent grade
<BE>
HRAZHBICAUADH B L B &R %21E->
CHHERTEERZITES7=0D, POM
POMBIIEE &AL —FDABSEIlEEZ WL Th

$3000> 3V D ORFELAEEDEBIKREDE
BHERTY,

<Figure>

Acceleration gas-corrosion tests by a mold that is
made to shut gas intentionally.

Observation results of the mold surface after
3000 shots of POM and ABS flame retardant

grade. HEBR .
ABS

13 RN I0REER - S FZ R OB RBZREIL -
Change on surface of specimens after ﬂn -
injection molding tests

® JI)VRSAUXERECENAT
CENAT and Weldless Molds

CENA1®IZ. KAFLDMRDPRET BDT.IIIVRSA & H TR ELRE
BESEOBRLVVEICRETY,
2D .PDPH L. ETA D AT HEERBINERDELEICLEFEHLHNTVET,

CENA1"® is most suitable for weldless molds for which temperature control is
required, bucause surface condition of heating and cooling holes comes to be
less corrosive and more stable.

CENA1® is widely used for the products such as PDP (Plasma display panel) DIl KL Z4EO—1f6
and video cameras for better surface condition is indispensable. Weldless Molds




# Hl 1%

Machinability

CENA1 X T EFHSm CHesRifixi b2l LN
IVRIIINTIHEZBLTED. SRINLICKDINTRERR _LHTEIGET T,
Excellent machinability of CENA1 doubles tool life compared with
conventional 40HRC grade tool steel in endmilling.
@ YIHIDhFRILH FIEE
@ T EXIRERE DOXIREERDTIRE
@ YLD RIFCRIEOEZ THERD FIEE

@ CENA1 can promote cutting efficiency

@ CENA1 can decrease tool-change
frequency drastically.

@ Smooth cut surface of CENA1 makes after-
polishing easier.

1. VTﬁ,ﬁ? VT Curve
Co/\1 R 2NKR 10 21n
INAR

AT H1 : 48tX120WX250L
H.S:S-

HSS-Co 2NKR ¢10 2teeth

Machine : Matsuura MC-800VF

Side Surface Cutting, Wet (Soluble), Downcut,
Overhang: 35mm

Tool Life Definition: Tool Wear 0.3mm

TN THERE : #AEMCSB00VF (FE&HBT40. #4%EH77.5kW)
BIEEl. JEX OKkBEM) . 47 >H v b, OHE35mm
TEEGHE : IEEF0.3mm

MIERET v

35 Cutting Speed Up
30
.’g 25
wE 20 | TEF®T7v7
W2 Doubled Tool Life
T O 15 |-
B2
SR ¢ CENa GEIEE | % W | YR MR
§ 5 | e HPM5048 Z47 Cutting Verocity Feed Cutting Depth | Cutting Efficiency
HPMS50 equivalent grade (m/min) (mm/teeth) (mm) (cm®/min)
0 | | | 15 0.055 15HX1W 0.80
0 100 200 300 400 22.5 0.055 15Hx1W 1.19
TESGE COYBHEHE 30 0.080 15HX1W 2.30

Total Cutting Volume (cm3)

BiE+1—5 12 EPP4100 410 480
#ONIA1 : 48tX120WX250L

PN IHERS : #ATEMC8BO00VF (FE#ABT40. H4E)717.5kW)
BIEYIE]. X, §Y>H v b, OHE35mm
TEEGHE : FI%EFE0.15mm

MIRET v

Carbide+Coating EPP4 100 10 4teeth

Machine : Matsuura MC-800VF

Side Surface Cutting, Dry, Downcut,
Overhang: 35mm

Tool Life Definition: Tool Wear 0.15mm

Cutting Speed Up
160 [~
= 140 -
§ 120 -
> 100 | TREG7 V7
®S Doubled Tool Life
T o 80
B>
£ %0 o CENAl
S wb YIHIERE % V) 1A H LTS
o —e— HPM5018 %41 Cutting Verocity |  Feed Cutting Depth | Cutting Efficiency
20 - HPM50 equivalent grade (m/min) (mm/teeth) (mm) (cm®/min)
0 | | | 80 0.080 15HX1W 6.11
0 500 1000 1500 2000 113 0.080 15Hx1W 8.64
TEEGFE TOYIEHHE 150 0.080 15Hx1W 11.47

Total Cutting Volume (cm83)
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1RDIURILT22RERIHIL  GIHINS REF T . L/D=250
. q . 0.12mm
This sample was machined by one endmill for —
22 hours. ' N I
. . | Incline : 1.5
Machined surface roughness is very smooth.
30mm
FHIE Tool : BEEI—T (> JFIT7XIRIIL ¢3.0 2HF
F
BiY—JI IRy I5F1—75I 72X (EPDR2030-30-05-TH) 240mm - -
SN T#EfE Machine : MAKINO V33 1.69mm
HIHIEE Cutting Verocity : 50m/min  (5300min')
3% ) ¥ E Feed : 0.06mm/tooth (640mm/min)
3 . Rz=2.3mm
x .
#52 # Cutting Depth : 0.06mm -
£ 77 1 — K Pick Feed : 0.12mm
3 (I 7—71A—) Dry (Air Blow)
HNIR%MA Cutting time : 22Hr
T BE{#H# Number of tool use : 1 aurEnnnann =
8. RUJVIIL Drill
<SRIND TR Deep hole machining condition>
} s | VIEREE | 3%4); 25y TT4—R i Y FHanie D
SO MiE ’(\rfn) (cr;n/trpin:)z aéi{% Tfmm)‘ 2F9T N7 | TR ® =
dia. gread hole depth Veurolgitgy feed step feed step back ma%rlljmmebdepole Remarks
$0.6 SKH51 (M2) 10 (16D) 15 0.001 0.1 AAO 20 ARIEIESE Procedure
1 SKH51 (M2) 10 (10D) 20 0.003 0.2 AHE 60 OALBRSD (RE—T 12 TRIL)
- - Positioning(Starting drill)
g1 | VUWZ+I-75 | 10 (10D) | 20 0.003 0.2 AAD 220 130°
41 | #BE+3—7<>4 |10 1) | 25 0.003 0.2 RAQ 820 Nf%
$2 SKH51 (M2) 20 (10D) 10 0.05 0.9 A0 55
@ EMT (EERYIL)
$3 SKH51 (M2) 30 (10D) 12 0.05 1.2 AL 60 Machining drill
$4 SKH51 (M2) 40 (10D) 12 0.05 13 ~AO 83
$5 SKH51 (M2) 50 (10D) 12 0.06 15 ARAO 105
¢7 SKH51 (M2) 42 (6D) 15 0.1 2 A0 200
$10 SKH51 (M2) 90 (9D) 13 0.13 2 A0 50
II#ERE I~ =T 52— PHR: T
<HY RV IVIZ K BDRTUWDIZREH Deep hole machining condition example by Gun drill >
. RS 4115 )3 YIH A =AED
KLz R @HJ¢§ *® V) IRE MPa) ﬂﬂ#zg &
di (mm) (m/min) (mm/rev) Ejection pressure of IR
1a. hole depth | Cutting Verocity feed cutting fluid machined hole number Remarks
$3 80 25 0.007 4.9 6
1>+ —{H%A 20°
$5 150 19 0.005 4.9 6
$11.5 500 48 0.012 3.6 8 NS
$18 600 35 0.014 3.4 7 e 2 — 10 f 30°
$25 700 47 0.02 2.9 6 Eﬁﬁﬁljo)%t;#?;ié@ﬂﬂ]ﬁ ¥
$30 800 55 0.03 2.9 3 FoTLLE,

I THEREINCH RIS B
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Mirror Polishability

CENA1 3 TRIFFEFEZRL. #8,000DFHEE (CXIHLE T,

CENA1 has very low non-metallic inclusion content and excellent mirror polishability.

60— i
EEMMNEDITESN

/g 2 50—
T2
=5
&E 40— HPM- CENA1

MAGIC HPM50

a0l HPM7
| | |
#3000 #8000 #14000
$=mEE (FEFRINo.)

Polishing Grain size No.

il L%

Crepability

CENAT RS RS EDDEL FEFZIOMEBZEL.
BV NINTEZRUET . FEVRINIICBRIGLET

CENA1 has homogenized micro structure and good crepability.
CENAT1 is suitable for precise creping.

2RI Photo Etching Sample / > 7 L 74LEE Non-glare treatment Sample
WEMIEDIYF Y- YR TFAMIES T HALIEE T TLZE,
SBIZEBD Iy F T - - - AEEIEH M (CENAT-W) Z V. 200CL EDBEE T TS0,

+ EDM surface Etching ««+ Sand blasting treatment is needed before etching.
- Welded Surface Etching -+ Post-heating (=200°C) after welding is needed before etching.
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EDMachinability

CENATRRBEFSHEMNTIYZE8L TV,
KEBEEZEUICKL/eH ETIETODEEHEZTI

CENA1 has good EDMachinability. As surface hardened layer is much less than
conventional grades, CENA1 is able to be polished easier after EDMachining.

CENAT 100x100x50(mm)
[N I % 7E/Condition]

% B # 4 Machine: HQSF(MAKINO), EDGE2S #108

il I & Solution: /854 —JL250

& 0 # Additive: xSC (0.8-1.0g/L)

E #® Electrode: Gr 78.0mm (F{Alig&~/EDM depth 1.0mm)
Cu 79.2mm (K fAlig&~1/EDM depth 0.4mm)
Cu 79.7mm (5 {ali&=~1/EDM depth 0.15mm)

HE I LHI EDMachined Sample

={L¥51%

Nitriding Property

CENA1[XZ(LIEICKD 1,000HVE LOSEEIEZICHESN.

ASARAT7 P[RS A T+S5— ADEIEIE EDMHEFERZEICEIM T,
By nitriding, 1000HV surface hardness is obtained easily on CENA1,
that is effective against wearing of slide core or mold for reinforced resin.

<ZB{LENEIEET DT Hardness Profile of Nitrided Cross-section>

1200 .
B2 XZ1k / Vacuum Nitriding

510CX10h

1000

800

600

400

f#& Hardness (HV)

|

200

| I I
0.05 0.1 0.15 0.2

KEHSDIERE Distance from surface (mm)

o
o
)
o

O/NEIATERRSARAT DI v—T Ty VBB EIGBRBILICL DB RFISEEIDETYT,
DPURDH DULITEEPREB(ILRAEHROLET,

@The care is necessary to avoid breakage by over-hardening especially for small dia. pin or sharp edge part.
It is recommended to apply lower nitriding temperature or soft nitriding condition.
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Weldability

BESBICE(EEDECICKVLVeHEBINTHESZ T
AEMIEEILSICLVFEZR/LET,

As welded area hardness variety of CENA1 is less than conventional grades, mold
is able to be repaired and finished easily.

@ BIEIETIGEICKY B IEEICIZHLT (CENAT-W) @ Welding repair is recommended to be done

DERAEHREHLET, by TIG welding with CENA1-W rod.
B
Welding
P Ay ERIBRL* g 500
Pre-heating Post-heating o 5501C @ A J
200~450C 200~400C 8 400 N AR A
£ M
1h/25mm\ o 3 vV vV
/7 T30 & - =
>100C Air XU B HAZ P ER HAZ B#
Cooling {ES ' Welded zone ! .
20020 45 10 -5 0 5 10 15 20

IEE| 8 1243 S STRRERC AR, N .
#ERRVBEFBIICL)BIRTEETOTIEH SN st p 5 DEERE Distance from Center (mm)

BiEETIA TR & AIEB]

Welding Procedure Example Measured Surface Hardness of Welded Area

® T LEETMIABI Welding Repair Surface Example

oo o o oo |
e

145

TR 10 e
EEl mﬁz

i 0 @0 Omes0  O@m4o |
20 20

BHIF A0mmMOBFEREE . EEmMT. >
AILZ.EDMAIIT. I RIIVHIT2fT5 7=
B TIVTT,

FE TN ITEIRH TEEIBIELI R
FFShTVET,

Photograph shows mirror polishing, creping,
EDM and endmilling finished sample after
welding repair (10mm width).

No weld mark is obserbed on each finished
surface.
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® BXTFT  Hardness Distribution
@ TEDKELEHDTHY—LIEIPMERLET,

Hardness Distribution and Machanical Properties

@® CENA1 shows almost uniform hardness distribution even in large cross-section material.

46<.2 ESEIES

40.2 40.3 40.0 405 403

X
40.4

® HEHBYEFME  Mechanical Properties

@ HPM50L R FDEMAVEFETT

@ Machanical properties are almost same as HPM50.

of flat bar

F200X5100) Measured hardness

200'x 510% cross section.

FHA~TiE L F50X4001C 6 1 3 KK 1E
Representative value of flat bar 50t>X400W.

$H 1# | &| Bk 0.2%iMA | 14 v & Voo |2US v ILE—EEE
Hardness | Tensile Strength| 0.2%Yield Strength| Elongation | Reduction of Area| Charpy impact value
Grade (HRC) (N/mm?) (N/mm?) (%) (%) (J/ecm?)
CENA1 40 1,225 1,150 15 50 20

VIR

Physical Properties

® [EE  Specific Gravity 7.78

® FGZEZFE  Thermal Conductivity

W/ (m-K)
#H1E Grade 20C 100C 200C 300C 400C
CENA1 20.5 22.9 25.9 28.2 30.5

® FBMESRIFZL  Thermal Expansion Coefficient

(30C» 5 MFHfE. X10°/C)
Average value from 30°C, x10°6/°C

#1E Grade 100C 200C 300C

400C

CENA1 10.8 11.5 12.0

12.4

® 17203 vYoung's Modulus 205GPa

11
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+The characteristics listed in this catalog are
representative average values which may
differ from actual product characteristics.

- This catalog and its contents are subject to
change without notice.

Do not duplicate this catalog without a
permission from

Hitachi Metals, Ltd.

-Please contact a representative of our
Specialty Steel Division if there are any
questions or problems.
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Fax. (03)5765-8312

E-mail : hmcc@hitachi-metals.co.jp

Our address and your contact indicated in this
catalog are those as of November 2008.

If you cannot put a call through, please contact
Corporate Communication Group in Tokyo below.
Tel:+81-3-5765-4076 Fax:+81-3-5765-8312
E-mail : hmcc @ hitachi-metals.co.jp
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