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Mold Steel for Plastic with Cor and Mirror finish-ability

PROVA Serles




The PROVA series are high quality stainless steels

that are the best for molds on plactic molding.

Features ¢ Excellent mirror finish-ability.

¢ Good machinability.

e Superior corrosion resistance.

e (Good wear resistance.

e Small deformation by heat treatment.

e Materials can be provided as already hardened (32HRC).
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Applications

e Mold for plastic with fire-retarding material or
PVC which are strongly COrrosive ............ccoceevvervenennee Corrosion Resistance

¢ Mold for thermo-setting resin or plastic with glass fiber

e Mold for transparent plastics which are used

for optical or medical deviCes .........ccccvvvveveecerrerrennen. Mirror Finish-ability

 Mold for high-pressure plastic injection (PROVA-500) .........ccceevevrrereenens Rigidity
Plastic Material Examples of finish product
PVC, PS, PE, PF, PC, PMMA, Light guide plates, cellular phone enclosure,
PP, EP, flame resistant materials lense, high-quality plastic containers, and more




PROVA Series characteristics

Mirror finish-ability (prova-400)

@ PROVA series have minimum non-metallic inclusions to show superior mirror like finish.

-

Example: Polishing the mold for a cellular phone enclosure to a mirror finish

Surface after polishing PROVA-400 Surface after polishing Equivalent material in market

£ pinholes

Sample hardness: 53 HRC, Polishing condition: #1,500 Emery paper — Diamond compound (#2,000 — #3,000 — #5,000)

~

- J
@ Mirror surface polishing procedure (example)
( )
© 0il stone (using keroseng)««««+«+++++++: #180 — #240 — #320 — #400 — #600 — #800
!
@ Sandpaper (using Keroseng) «««+«+«+-- #600 — #800 — #1,000 — #1,200 — #1,500
!
© Diamond compound « -« xeseeseeeeeee #1,200 — #1,800 — #3,000 — #8,000 — #14,000
e Polish with as light a load as possible to reduce unevenness and pinholes on surface being polished.
» When changing grade of abrasive, also change polishing direction 90° and check that no polish marks remain.
e Completely remove all the previous abrasive powder when changing abrasive grades.
* Do not skip any grades of abrasive.
e Only diamond compound can be used.
e Use rust prevention measures when polishing work is interrupted.
(N J
@ Mirror finish quality
Grade Hardness (HRC) Mirror finish quality Application
Already hardened 29 to 35 Maximum #8,000 Transparent product
PROVA-400
Hardened/tempered 50 to 53 Maximum #15,000 Ultra-mirror finish product
Already hardened 29 to 35 Maximum #8,000 Transparent product
PROVA-450
Hardened/tempered 50 to 53 Maximum #13,000 Mirror finish product
PROVA-500 Hardened/tempered 58 to 62 Maximum #13,000 Mirror finish product




Machinability (prova-00)

@ Optimized design of components in PROVA series gives it superior machinability, which reduces tool costs and improves automation.

~

Results of test for machinability with ball endmill

Cutting tool (Ball endmill): NACHI GS Mill Ball R3 x 9 x 80 x ¢6 2GSR3

Equivalent material B in market

0.10

Cutting speed at cutting point: 42 m/min (RPM: 7900 min")
Feed: 920 mm/min (feed rate 0.058 mm/t)
Cutting Depth: cutting depth aa = 0.12 mm x 2 passes, pick feed Pf = 0.3 mm

Cutting Fluid: Water soluble emulsion

Test machine: Matsuura FX-5

Wear on cutting edge (mm)

0.05 Work dimension (test specimen): 40 x 40 x 200 hardened and tempered (53 HRC)
‘ Image of work
|
l ‘ Ball endmill
PROVA-400 shows less wear of ball endmill
'é compared to equivalent material A and B.
@ Work material
0.00 : L : : : da=0.12mm
0 20 40 60 80 100 7
Cutting length (m) sl
Wear on cutting edge when milling pocket with ball endmill P=0.3mm

Comparison of wear on cutting edge of
ball endmill after rough cutting of mold

Cutting tool: Carbide Ball endmill R3. 0 x 12.0, tooth length 12, shank ¢6
Cutting speed at cutting point: 81 m/min (RPM 4300 min-)

Feed: 520 mm/min (feed rate 0.06 mm/t)

Cutting Depth: aa = 0.2 mm, pick feed Pf = 1.5 mm, cut length 19 m

Possible to continue using tool

Excessive damage to cutting edge ends life of tool

-

@ Surface roughness of PROVA series after grinding is good, which helps shorten lead times.

-~

Comparison of finish quality using ball endmill

Cutting tool: Carbide Ball endmill R2, tooth length 8, underhead 8, shank ¢4, rpm: 20,00 min”'

Feed: 1,600 mm/min, Cutting Depth aa = 0.001 mm, Cutting Fluid: oil mist, machine: YASUDA YBM640V
Rt: Maximum cross-section height of roughness curve

Grade Results of measuring surface roughness Rt
T T s
PROVA'400 ki : ' ?“TIAETH'F1WH—HWﬁMLNM',. S A 1 7
(52HRC) | i ‘} T '
Equivalent material HA S i R i i
in market iﬂ"'?\'ﬁ'l_-':}""'#?ﬁ £ .\_-\..-‘;1.._». ﬂim_ﬁﬁwm;ﬁ-ly-wgﬁlm_“ré”? 35
(52HRC) - | | !




PROVA Series characteristics

Corrosion resistance (prova-400, 500)

@ PROVA Series are superior for corrosion resistance.
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PROVA-400 Equivalent material A Equivalent material B PROVA-500 SuS440C 8Cr grade
in market in market
| Test reagent: 5% sulfuric acid Temperature: 40°C Immersion time: 5hrs | | Test reagent: 10% sulfuric acid Temperature: 40°C Immersion time: 4hrs |

\_ J

Cleanliness (prova-400, 450)

@ PROVA series has dramatically reduced non-metallic inclusions. Non-metal inclusions ranking (ASTM-E45 D reg)
A sulfide B aluminum C silicate D granular oxides
Grade
T H T H T H T H
PROVA-400 0 0 0 0 0 0 0.5 0
PROVA-450 0 0 0 0 0 0 0.5 0.5
Equivalent material in market 0 0 1.0 0 0 0 1.0 0
Physical properties
Grade Coefficient of thermal expansion (x 10-%/K)
30~100°C 30~200°C 30~300°C 30~400°C 30~500°C
PROVA-400, 450 10.9 11.4 11.8 12.2 12.5
Grade Coefficient of thermal conductivity (W/m - K) Specific heat (J/kg - K)
Room temperature 100°C 200°C 300°C 400°C 500°C R.T.
20.6 455
PROVA-400, 450 (27°) 21.6 23.2 245 254 26.0 2770)
16.6 443
PROVA-500 (22°0) 18.1 19.8 214 22.5 233 (22°0)
PROVA-400, 450 : Quenched and tempered (53 HRC) PROVA-500 : Quenched and tempered (61 HRC)
Mechanical properties (prova-400, 450)
Tensile strength (N/mm?) Elongation (%) Drawability (%) Impact resistance (J/cm?)*
1950 11.8 35.5 49.5

Test material is quenched and tempered (53 HRC) material, ¢20 rolled round steel used in rolled direction ~ *Room temperature #4 impact test material (JIS Z2202 mold material impact test)

Welding (prova-400, 450)

Heating temperatures
Status of heat treatment Weldability F— HEUE Post-heating
d = |
Already hardened 29 to 35 HRC ( st"‘(ssﬁgggz) 200~250°C 650°C
. ) AWS : ER420 R 250°Cx2 (When anti-corrosion is important)
Quenching-tempering 50 to 53 HRC (IS : SUS42042) 200~250C 510°Cx2 (When breakage during EDM s important)




PROVA Series heat treatment

Heat treatment conditions

Hardening Tempering
Grade Demand properties
Pre-heat (C) | Austenitizing ('C) | Temperature ('C) | Hardness (HRC)
Corrosion resistance /
200~-400 51~53 Low age-deformation
PROVA-400 600~850 1,000~1,050
490~510 51~53 Avoid breaking at electric discharging
Corrosion resistance /
200~400 51~53 Low age-deformation
PROVA-450 600~850 1,000~1,050
490~510 51~53 Avoid breaking at electric discharging
Corrosion resistance /
150~200 6oUP Low age-deformation
PROVA-500 820~860 1,070~1,120
500~550 58UP Avoid breaking at electric discharging

Dimensional distortion (prova-400, 450)

© Homogenizing process greatly reduces dimension variations during heat treatment.

+0.10
—e—Radial
—&— Length
S
S
=
]
L
=]
=
S
(72}
&
=
o T
-0.10 1 1 1 1 1
0 100 200 300 400 500
Tempering temp. (°C)
| Conditions austenifizing: 1,030°Cx60min Vacuum furnace N, gas pressure quenching (130 kPa) |
| Sample size: $50x150L |




NACHI-FUJIKOSHI CORP.

Tokyo Head Office

Tel: +81-(0)3-5568-5111 Fax: +81-(0)3-5568-5206

Toyama Head Office : 1-1-1 Fujikoshi-Honmachi, Toyama 930-8511, JAPAN

Overseas Companies
AMERICA

Sales

@® NACHI AMERICA INC. HEADQUARTERS
71g Pushville Road, Greenwood, Indiana, 46143,
US.A.

Tel: +1-317-530-1001 Fax: +1-317-530-1011

URL: http://www.nachiamerica.com/

WEST COAST BRANCH

12652 E. Alondra Blvd. Cerritos, California, 90703,
U.S.A.

Tel: +1-562-802-0055 Fax: +1-562-802-2455

MIAMI BRANCH - LATIN AMERICA DIV.
23;5 N.W. 107th Ave., Doral, Florida, 33172,
US.A.

Tel: +1-305-591-0054/0059/2604

Fax: +1-305-591-3110

@® NACHI ROBOTIC SYSTEMS INC.
22§85 Roethel Drive, Novi, Michigan, 48375,
U.S.A.

Tel: +1-248-305-6545 Fax: +1-248-305-6542
URL: http://www.nachirobotics.com/

@ NACHI CANADA INC.

89 Courtland Ave., Unit 2, Concord, Ontario,
L4K 3T4, CANADA

Tel: +1-905-660-0088 Fax: +1-905-660-1146
URL:http://www.nachicanada.com/

® NACHI MEXICANA, S.A. DE C.V.
Urbina No 54, Parque Industrial Naucalpan,
Naucalpan de Juarez, Estado de Mexico,
C.P. 53370, MEXICO

Tel: +52-55-3604-0832 / 0842 / 0881

Fax: +52-55-3604-0882

NACHI MEXICANA ENGINEERING CENTER
1171A, Calle Julio Diaz Torre,Frace. Ciudad
Industrial, Aguascalientes, C.P. 20290, MEXICO
Tel: +52-449-971-1689 Fax: +52-449-971-1689

Manufacturing

©® NACHITECHNOLOGY INC.

71§ Pushville Road, Greenwood, Indiana, 46143,
US.A.

Tel: +1-317-535-5000 Fax: +1-317-535-8484
URL: http://nachitech.com/

©® NACHI TOOL AMERICA INC.
713 Pushville Road, Greenwood, Indiana, 46143,

US.A.
Tel: +1-317-535-0320 Fax: +1-317-535-0983

©® NACHI BRASIL LTDA.

Avenida Jodo XXIII, No.2330, Jardim Sao Pedro,
Mogi das Cruzes, S.P., BRASIL, CEP 08830-000
Tel: +55-11-4793-8800 Fax: +55-11-4793-8870
URL: http://www.nachi.com.br/

EUROPE

Sales

©® NACHI EUROPE GmbH

Bischofstrasse 99, 47809, Krefeld, GERMANY
Tel: +49-(0)2151-65046-0

Fax: +49-(0)2151-65046-90

URL: http://www.nachi.de/

SOUTH GERMANY OFFICE
Pleidelsheimer Strasse47, 74321,
Bietigheim-Bissingen, GERMANY
Tel: +49-(0)7142-77418-0

Fax: +49-(0)7142-77418-20

SPAIN BRANCH

Av.Alberto Alcocer 28, 1-A, 28036, Madrid, SPAIN
Tel: +34-(0)91-302-6440

Fax: +34-(0)91-383-9486

CZECH BRANCH

Sezemicka 2757/2,VGP Park-A1 Prague 9,193 00,

CZECH
Tel: +420-255-734-000 Fax: +420-255-734-001

U.K. BRANCH

Unit 7, Junction Six Industrial Estate,
Electric Avenue, Birmingham B6 7JJ, U.K.
Tel: +44-(0)121-250-1880

Fax: +44-(0)121-250-1889

Manufacturing

® NACHI CZECH S.R.O
Prumyslova 2732, 44001 Louny, CZECH
Tel: +420-415-930-930 Fax: +420-415-930-940

ASIA and OCEANIA

Sales
® NACHI-FUJIKOSHI CORP.

THAILAND REPRESENTATIVE OFFICE
Unit 23/109(A),FI.24"" Sorachai Bldg., 23
Sukhumvit 63 Road(Ekamai), Klongtonnua,
Wattana, Bangkok 10110, THAILAND
Tel: +66-2-714-0008 Fax: +66-2-714-0740

® NACHI SINGAPORE PTE. LTD.
No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Tel: +65-65587393 Fax: +65-65587371

VIETNAM BRANCH

614 Hong Bang Street, Ward 16, Dist 11,
Ho Chi Minh City, VIETNAM

Tel: +84-8-3960-3203 Fax: +84-8-3960-2187

@ FUJIKOSHI-NACHI (MALAYSIA) SDN. BHD.
No.17, Jalan USJ 21/3, 47630 UEP Subang Jaya,
Selangor Darul Ehsan, MALAYSIA

Tel: +60-(0)3-80247900 Fax: +60-(0)3-80235884

@® P.T.NACHI INDONESIA

JI.H.R.Rasuna Said Kav.X-O

Kuningan, Jakarta 12950, INDONESIA

Tel: +62-021-527-2841 Fax: +62-021-527-3029

o MEFRZH (Lig) FEHRLH
NACHI (SHANGHAI) CO.,LTD.

Yitong Industry Zone258, Fengmao Rd.

Malu Town, Jiading, Shanghai 201801, CHINA

Tel: +86-(0)21-6915-2200

Fax: +86-(0)21-6915-5427

@ NACHI-FUJIKOSHI CORP.

TAIPEI REPRESENTATIVE OFFICE
No.109, Kao Young North Rd, Lung-Tan Hsin,
Tao-Yuan Hsien, TAIWAN
Tel: +886-(0)3-411-7776
Fax: +886-(0)3-471-8402

@® NACHI-FUJIKOSHI CORP.

KOREA REPRESENTATIVE OFFICE
2F Dongsan Bldg. 276-4, Sungsu 2GA-3DONG
Sungdong-Ku. Seoul 133-831, KOREA
Tel: +82-(0)2-469-2254 Fax: +82-(0)2-469-2264

@® NACHI-FUJIKOSHI CORP.

INDIA REPRESENTATIVE OFFICE
A/9A, Sector-16, Noida-201301, Distt. Gautam
Budh Nagar, U.P. INDIA
Tel: +91-120-4272257 Fax: +91-120-4272256

URL:http://www.nachi-fujikoshi.co.jp
E-mail:webmaster @nachi-fujikoshi.co.jp

: Shiodome Sumitomo Bldg. 17F 1-9-2 Higashi-shinbashi, Minato-ku, Tokyo 105-0021, JAPAN

Tel: +81-(0)76-423-5111 Fax: +81-(0)76-493-5211

® NACHI (AUSTRALIA) PTY. LTD.

Unit 1, 23-29 South Street, Rydalmere, N.S.W,
2116, AUSTRALIA

Tel: +61-(0)2-9898-1511 Fax: +61-(0)2-9898-1678
URL: http://www.nachi.com.au/

Manufacturing

@ NACHITECHNOLOGY (THAILAND) CO., LTD.
5/5 M, 2, Rojana Industrial Estate Nongbua,

Ban Khai, Rayong, 21120, THAILAND

Tel: +66-38-961-682 Fax: +66-38-961-683

@ NACHI INDUSTRIES PTE. LTD.
No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Tel: +65-68613944 Fax: +65-68611153

URL: http://www.nachinip.com.sg/

@ NACHI PILIPINAS INDUSTRIES, INC.
1st Avenue, Manalac Compound, Sta. Maria
Industrial Estate, Bagumbayan, Taguig, Metro
Manila, PHILIPPINES

Tel: +63-(0)2-838-3620 Fax: +63-(0)2-838-3623

MANILA OFFICE

Km23 East Service Road, Capang Muntinlupa,
City Metro Manila, PHILIPPINES

Tel: +63-(0)2-850-0864 Fax: +63-(0)2-850-0864

o B TRIABRAE
NACHI C.Y. CORP.
No.109, Kao Young North Rd, Lung-Tan Hsin,
Tao-Yuan Hsien, TAIWAN
Tel: +886-(0)3-471-7651 Fax: +886-(0)3-471-8402

o AR EHBEMABRAA
DONGGUAN NACHI C.Y. CORPORATION

Dangyong Village, Hongmei Town Dongguan City,

Guangdong, CHINA

Tel: +86-(0)769-8843-1300

Fax: +86-(0)769-8843-1330

o MEA—H (LiB)HETABRLA
NACHI (SHANGHAI) PRECISION TOOLS CO., LTD.

Yitong Industry Zone 258, Fengmao Rd.

Malu Town, Jiading, Shanghai 201801, CHINA

Tel: +86-(0)21-6915-7200

Fax: +86-(0)21-6915-7669

o L BEA_WHEEHMAFRAR
SHANGHAI NACHI BEARINGS CO.,LTD.

Yitong Industry Zone 258, Fengmao Rd.

Malu Town, Jiading, Shanghai 201801, CHINA

Tel: +86-(0)21-6915-6200 Fax: +86-(0)21-6915-6202

o iR ( LiB)EETIARR AR
SHANGHAI NACHI SAW CO., LTD.

Yitong Industry Zone 258, Fengmao Rd.

Malu Town, Jiading, Shanghai 201801, CHINA

Tel: +86(0)21-6915-5899 Fax: +86(0)21-6915-5898

o LHMLIN RASH(F)
DAESUNG-NACHI HYDRAULICS CO., LTD.

289-22, Yusan-Dong, Yangsan-Si,GyeongNam

626-230, KOREA

Tel: +82-(0)55-371-9700

Fax: +82-(0)55-384-3270

©® NACHI MOTHERSON TOOL
TECHNOLOGY LTD.

D-59-60, Sector-6, Noida-201301,

Distt. Gautam Budh Nagar, U.P. INDIA

Tel: +91-120-425-8372 Fax: +91-120-425-8374
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