Dramatically increasing
durability of metal molds
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urface treatment coat with high bearing resistance and high heat resistance
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Pressing molds’ life spans are too short.
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Cold pressing now involves a much higher processing load, or bearing,
than in the past due to increased product strength and higher design precision.
The high load results in extremely high process heat generation.
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Conventional cold press mold
An SKD11 steel product with
various surface treatment
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As a result, damage may occur even on a surface-treated metal mold at an early stage.
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Conventional knowledge on cold pressing can’ t solve this problem.
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It would be good if correction processing wasn’t needed
after the surface treatment.

feRFRmMANIE (SRILAR) 3. WIBREHH 1000°CEEL.

I ORANERUREICRYET ., 204, WEOEEHOEIHELET,
Bi# PVD TE., MIFREHHI 50 0°CL it DERIER LEETD
WMIBEIFWVET, %

MACHAON Coat KS-G was created to
meet range of needs at work sites.
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The environment must be considered.
Production efficiency should be improved.
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Don’t want to use lubricant
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In traditional surface treatment (with high- temperature diffusion), the treatment temperature,
ataround 1,000°C, is high enough to be equivalent to conditions for steel quenching.

This leads to distortion during processing. The existing PVD treatment is performed at around 500°C,
which is in the range for high-temperature steel {tempering. Distortion may occur in these conditions.
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High-temperature
surface treatment
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Correction processing is needed if distortion occurs during surface treatment,
which translates to more man-hours.
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It would be better if no lubricant was needed, but this would result in burning.
The production speed cannot be increased since a higher speed would result in burning.
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KS-G adopts low-temperature PVD treatment and
offers high bearing resistance and high heat resistance.
In terms of coat life, it is comparable with or superior to surface treatment
with high-temperature diffusion.
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With a treatment temperature of 450°C,
which does not exceed the level foffhigh-temperature steel tempering,
it generates no distortion|at the time of treatment.
If the steel undergoes low-temperature tempering before surfacéftreatment with KS-G, the treatment will cause the steel to shrink.

KS-G was born in the workplace.
This surface treatment coat will
evolve together with new needs.
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Metal molds can be put into place and used immediately after KS-G treatment.

‘l‘o We welcome your earnest feedback.
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Characteristics of MACHAON Coat KS-G
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: = s - Coating structures of KS-G - High bearing resistance, high wear resistance, and high heat resistance
BRRFOECEH>TVWASERDCEL(CHEHATESRMLIETT, ' THIFERE - THEVE (Ti R - Answers the needs of customers facing difficulties with distortion generated in the coating process

Wear- and heat-resistant layer (Ti coating)
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Comparable in life span with conventional surface treatments with high temperature diffusion,

KS-G is used at a low temperature so it generates no dimensional changes during treatment. _ VC (TD) ( th,\‘ 1 /3 wgﬁio
KS-G VC (TD) TiC Wear amount is one-third that of VC (TD)
BEEAE Coating method PVD (AIP™) BILE T Ot R Heat diffusion process | CVD ” RIEREORREE ERESSIEENERER High-temperature sliding test with constant load :
) s [ S Tl . Critical loads of different coats & Low e
& color JL— - Gray 2 )VIN— Silver 2 )LIN— | Silver JJ (Omor;'l(z)) f‘“} ‘ ‘ Ei;. :‘;)%ONN
SLIFSRFE Treatment temperature | 400 ~450°C 400-500°C 900~1000°C 900-1,000°C 900~1000°C 900-1,000°C ' ‘ BERE : 500m
= E 0.025 Distance: 500 m
FBEFE S Coat hardness 30001£200HV  Approx.2,800-3,000HV | #J3000HV Approx. 3,000 HV #13200HV Approx. 3,200 HV w w Y S 0.1m/s
= i = = o OO
B{LBIAIRRE Qidation onset | >1000°C 500°C 600°C % 0.020 £ a Speed: 0.1 m/s
3 E ® 2 \ SREE  BRIARS #9370°C |
it B TR far 22 Load withstood RiF Very high rea High £ Poor é 0.015 = g i SITVYYVYS \ Temperature: Approx. 370°C at the start
5 E ™ AT e NMT Y BIREVEIUIHL
© 0.010 5 = | E—% Heater1 Pin material: Cut out from a high-strength thick plate
= 3 = m B u ‘—| ——  SiE¥E: 10mmR
1 KS-G i mEE KS-G's bearing resistance 0,005 | | U Tip r?;;;rw;smsmn bk s
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(PVD) (PVD) (CVD) (PVD) (TD) Disk material: JIS-SKD11 (HRC60) with

various coatings
Comparable in bearing resistance with VC (TD), it is not damaged under high bearing conditions.
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. VLOW ShEgEn before the coating process.
(g\r/ll\jl) (g\l/%) (P\</CD) (¥[():) = Tuest puart The inherent quality of KS-G is demonstrated by
(PVD) (Vertical magnification: 10,000.00, the almost-mirror finish of the surface coat.
. = (Ktf== £ 10,000.00 #5f% x50.00) Horizontal magnification: 50.00x)
EY - 2Y - FOYIHEBR Pinonblock tes 20 T (SoEs TR BIRE T TR 555,
/& Load 30~300N 30-300N :)g BEEE BN W Y —HREARRD ETERBLET)
FARYSEE sliding speed | 0.03m/s 0.03m/s 1o : FHE (Since this wrapping could affect
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ﬁﬁij&fﬁ;ﬁb . A ] S Plnsilp - : R2.5 2FERIX Hemispherical form with 2.5-mm radius r\ *Surface roughness varies depending on the conditions of the base material.
KS-G 300N sBR#& D RZIERE BN RE U ERE SUERE-SHIE testepi?algg o SKD11 (60HRC) 1
Without coat damage: With coat damage:
KS-G coat surface after 300 N test Damage occurring on coat surface

KS-G w;%ﬁm*ﬁ% Results of evaluation of real KS-G

- — o o Enables conventional pressing of
3 — > , 780Mpa Eﬁl%l\’fT ‘/M'-C Eﬁ*iﬁ‘)0)7 l/Zb‘E.th-cg-o over-780 MPa high-strength materials
2 KS-G d)iﬁ#i’l'l‘!li KS-G's heat resistance
7733 Approx. Approx. Approx.
== F5o oM | 980MPa 6,000, 1.6 folds  15.7 folis TS U — 30,000, 3.7 folds
o o TSP MIES 1 2.0mm 5,000 #15.76% TSLUMIES 1 3.8mm
7 00 C-C“E KS-G (iﬁifd» i i : Blank material strength: 980 MPa Blank material strength: 590 MPa
_____________________________________________ I Blank material thickness: 2.0 mm 4,000 Blank material thickness: 3.8 mm

KS-G stays intact at 700°C
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Prepared to offer high-quality, fast service to support Japan’s core industries
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The Nippon Koshuha Steel Group has developed a high-performance surface treatment technology
branded as MACHAON Coat KS-G, based on its abundant experience and original technologies in the
fields of special steel, cast steel, mold manufacturing, and heat treatment. This product paves the way

for change and for fulfilling a greater range of potential in society.
It is available from Koshuha All'Metal Service (KAMS) Co., Ltd., a Nippon Koshuha Steel Group company.

| ﬁhtlé}.]aSteel | @ E IEEi&m% 7“}»_ 7 5

| SRED 4D D% By & L TRI%.

BiE BEO—BAHEEITVET,
NIPPON KOSHUHA STEEL GROUP.

An Integrated System of Development, Manufacturing and Sales,
Centered on four Production Bases for Special'Steels.
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KAMS Co., Ltd.

2el product sales, coating
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The Kobe Steel Group is a global enterprise with businesses in metals, machinery,
natural resources and engineering, construction machinery, and environmental solutions.
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MACHAON Coat broadens the potential of manufacturing.

MACHAON 11— ol Features of MACHAON Coat
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8 M) 1 %)L Metal mold recycling
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1. Low-temperature treatment so dimensional
changes and distortion of metal molds are minor

Conventional surface treatment led to distortion in the
coating process.

MACHAON Coat adopts the PVD method to establish a
unique coating technology that does not cause distortion
and has been developed to support production of
high-precision and high-performance metal molds.

. Stable quality in large-sized molds
A large-scale coating furnace has been installed to enable
coating of large-sized molds that previously could not be
coated.
* Please contact us regarding sizes and quantities of molds
that can be coated.

. High-precision recoating

Recoating is done after removing the existing coating.

As this process involves physical vapor deposition (PVD) at

low temperatures, the structure of the steel product will,

in theory, remain unchanged even if treated many times.

A KS-G coating can be removed using a chemical agent.

As this removal will result in minimal damage to the base

material, it is possible to perform high-precision recoating.

*Any coating other than KS-G is basically removed by shot
blasting, which results in poorer precision than removal
using a chemical agent. The best practice is to use KS-G
from the outset.

MR U= RAE Damaged coat
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MACHAON Coat is applicable to the steel products
specified below.

- JISSKD11, JIS SKD61, JIS SKH51, etc.
- Nippon Koshuha Steel’s KD11MAX, NOGA, and KDA1S are
especially recommended.

- Notes on MACHAON Coat

Surface Conditions

- Supply the item in a state in which its metal texture can be
observed.

- Any oxide coat, rust, electric discharge machined layer, or similar
that remains will impair the coat's adhesion strength.

Adhesion

- Placing the coat on a surface that has received any other
treatment will result in insufficient adhesion.

- Pre-treatment is necessary if nitriding treatment, WPC, or other
surface preparation has been conducted. Please consult our
sales representatives for details.

Heat Treatment

- Heat treatment performed at the KAMS Chubu Techno Center is
recommended. Notify our sales representative that MACHAON
Coat is planned for the item.

- If the heat treatment is performed at any other operator, please
check the tempering temperature and report it to our sales
representatives.

- Insufficient heat treatment will result in dimensional change,
distortion, or impaired hardness.

Build-up Welding

- Please consult with our sales representatives in advance if you
would like MACHAON Coat for any item on which build-up
welding was performed.

Storage
- Apply rustproofing treatment prior to long-term storage.
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With our network of seven Techno Centers and offices across the country,

we speedily offer full service.
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To place an order for KS-G,

feel free to contact the KAMS Techno Center or office in your region.

DL RRYINT =Y the kams Network

o ——— E1tH5RFT Tohoku Branch Office
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At /AERT I /25—
l mee ETCSEEEPR Saitama Sales Office
gEss—— HEEE 3R Yokohama Sales Office
T_.‘ mBEE T4 /2> % — South Kanto Techno Center
thE854% /17 >/ — Chubu Techno Center
FRREZEFT Osaka Sales Office

AtpET 4 /2> % — Hokuriku Techno Center

Head Office/
North Kanto Techno Center

FE=E EJE&E Nishinomiya Warehouse

i~ B H 3R Hiroshima Branch Office

E%fi + #%8E Functions

LI Heat freatment

e #8414 Steel products
.E%Fﬁ&iﬂ!t%ﬁ o %ﬁg Business Contacts and Local Functions Sales ;%E .c??lﬁﬁg Aﬁ*ﬁ?ffg Oui%c{;:?}\?per %Eﬁ%‘zﬁ

At - BART /25— Head office / North Kanto Techno Center
T373-0014 BB EAXEATHEAEE 328 328 Uekinocho, Ota, Gunma Prefecture 373-0014
(8  #f) Tel 0276-40-5005 Fax 0276-40-5008 (Steel products) Phone: 0276-40-5005, Fax: 0276-40-5008 | () O O O _
(8 4L ) Tel 0276-20-5120 Fax 0276-37-7115 (Heat treatment) Phone: 0276-20-5120, Fax: 0276-37-7115
(HHhNT) Tel 0276-36-1855 Fax 0276-36-1856 (Machining) Phone: 0276-36-1855, Fax: 0276-36-1856
StEEF by — BT ga;t;rgi 8£ﬁ?wei,ni:or_th Kan_to Techno C_enter
= N N ~22-8- i mi Koshigaya, Koshigaya,
T343-0845 EERMATRIME 3-22-8-104 Saitama Prefecture 343-0845 O - - - -
Tel 048-992-6066 Fax 048-992-6068 Phone: 048-992-6066, Fax: 048-992-6068
TERFI />y — EEEEM Yokohama Sales Office, South Kanto Techno Center
T236-0002 %) || EEEHSRX SRR 16-8 16-8 Torihamacho, Kanazawa-ku, Yokohama 236-0002 | (O O O e —
Tel 045-776-1170 Fax 045-776-0304 Phone: 045-776-1170, Fax 045-776-0304
LT o /oy — EALHERRT Tohoku Branch Office, N_orth Kanto Techr_wo Center
T980-0802 EHEISTEERX — HAT3-10-6-A-2 3-10-6-A-2 Futsukama_chl, Aoba-ku, Sendai,
Tel 022-797-1891 Fax 022-266-3919 m%angézp(;gfze—gg;?fssgw0553022-265-391 9
BERTI/ 5 — South Kanto Techno Center
T243-0033 #Z)I|EEAMRK 208 208 Nurumizu, Atsugi, Kanagawa Prefecture 243-0033 — _ O =
Tel 046-247-2231 Fax 046-247-9962 Phone: 046-247-2231, Fax: 046-247-9962
EFY /25— / i Hokuriku Techno Center / Steel products
T934-0031 EILESHKFERDIL9-15 9-15 Nagonoe, Imizu, Toyama Prefecture 934-0031 O — — —
Tel 0766-30-2160 Fax 0766-30-2151 Phone: 0766-30-2160, Fax: 0766-30-2151
BETH /29— / BT Hokuriku Techno Center / Machining
T934-0031 EILESKFREDT9-15 9-15 Nagonoe, Imizu, Toyama Prefecture 934-0031 O — O — —
Tel 0766-30-2180 Fax 0766-30-2212 Phone: 0766-30-2180, Fax: 0766-30-2212
hiff 7y /25— Chubu Techno Center
T489-007 1 B4 E A TBEE] O FHith 9 Akatsukicho, Seto, Aichi Prefecture 489-0071 O _ . O O
(%4 4L ¥) Tel 0561-97-8431 Fax 0561-97-8433 (Heat freatment) Phone: 0561-97-8431, Fax: 0561-97-8433
(FREANE) Tel 0561-97-8477 Fax 0561-97-8433 (Coating) Phone: 0561-97-8477, Fax: 0561-97-8433

< Osaka Sales Office
PN ES 1 "
$530-0022 ABRRFAMHALESRIERT 1 224 FRAETF (s Domre 2a0 g5y |- 2 Naniwache. o| -— — — —
Tel 06-4802-1486 Fax 06-4802-1487 Phone: 06-4802-1486, Fax: 06-4802-1487

- g A Nishinomiya Warehouse, Osaka Sales Office
AIRERR HEBE 2-4-2 Nishinomi ishinomi
by . e yahama, Nishinomiya, —_ — _— _
T662-0934 RERAEHAEE2-4-2 Hyogo Prefecture 662-0934 O
KIREZFT [KELHERT Hiroshima Branch Office, Osaka Sales Office
T732-0052 LhEELEMHEXY AT 2-9-14-203 2-9-14-203 Hikarimachi, Higashi-ku, Hiroshima 732-0052 O — — — —
Tel 082-568-8789 Fax 082-568-8779 Phone: 082-568-8789, Fax: 082-568-8779
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Koshuha All Metal Service (KAMS) Co., Ltd.
A Nippon Koshuha Steel Group company
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