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Gear dedendum bend stress (MPa)
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Bending fatigue stress test resuits
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Friction coefficient is 0.06 to 0.08 with the conventional TERDFEE 74 TIEERAREDN0.06~0.08 U TH ZH . BB & (T
grinding method, but it falls by “break-in wear” over time. 75 CHEEFEN IS L ERREN TH 5.
Friction coefficient stabilizes in the range from 0.01 to OX-PolishT1&0.01~0.02 u CRTE LBV BRI E HEIF L T B,
0.024 with OX-Polish. MEE OB MEERERE CHHILNDHIVET,
It is recognized that the surface is of high wear-resistivity
and low friction.
0.08 <Test conditions>
Test method: Pin-on disk
siding speed: 1.2m/sec
0.06 Contact pressure: 1.2MPa
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Lubricant: E/O SAE10W-40
Test samples: SCM420H
carburized and tempered.
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Roller pitching test results

(O—5—EvF I/ HERER)

4000 [Remarks]
Results of roller pitching test
after grinding and OX-polish.
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3600 R

Roller diameter: large roller $130,
small roller $26

3400 ~ @ Ground sample HES \ Material: SCM420 carburized
. Roughness: Grinding sampleRa0.7
— M OX-FSP + OX-Polish

3200 * I i\ OX-FSP+0OX-Polished sample Ra0.1
3000 <@ N b_ Slipping rate: —40%

Rotation speed: Approx. 1,500 rpm
2800 < Lubricant: ATF
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1.0E+06 Number of cycles(N) 1.0E+07 MEISCMA20 2R o
ﬂ(?lb@ﬁ&((N) FHFE FIEESRa0.7 OX-FSP+OXPolishfRa0.1

FARYEK-40%
-Pitching limit Ground sample Pmax=2600MPa E1ERE: 491500 B4

TR ATF

EVFUUR HREmR
OX-FSP+0OX-Polish  Pmax=3000Mpa

= 15% UP (improved) compared with ground sample.
= Free of oil contamination even after test.
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H Less oil deterioration = Longer product life FAIVSHIEDDEN = BB EEHL
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AS 3,495,696
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Application to gears - measures against pitching,
improvement of fatigue strength, and silencing.

Helical gear's tooth flank and tooth bottom can be ground, unlike the machines in the
past.

Improvement of tooth fatigue strength by OX-FSP, and crowning on ‘plateau’ surface
and tooth top by OX-Polish.

(Application)

Gears for construction machines and speed reducers.

(Effect)

Attained 2.8 times longer durability.

Time between maintenances is made two times longer, contributing to cost reduction.

Application to gears

(GEARNDEH)

Application to gears - measures against pitching,
improvement of fatigue strength, and silencing.

Reduction of weight and noise of gears (such as cam gears, etc.) used in engines are
realized by OX-FSP and OX-Polish.

(Application)

Cam gears for diesel engines

(Effect)

Tooth width is thinned by 15%, and fatigue strength is improved by OX-FSP
treatment.

Considerable reduction of sliding resistance, and reduction of gear noise by 30%.

Cam gear for diesel engine.
TYYVRA—HLGEAR

GEARNDE

~EYF IR RS REUP- B E b~
INETARARERL 2T DIVF VY DEE - EES
FREEATHE,

OX-FSPTHTTR 38 E U P +0X-PolishT7>
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Magnified view of tooth face (x 200)
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s an oil reservoir.
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(ESERmDEFIETIER)

EX b EVRAICTS b —EEEEEL. [V
EFEEHEVERGHR 2RI,
O—5—74 > H—7+0O7 | ERREE,

A plateau-like structure is formed on the surface of piston pin, and high fatigue
strength and low friction coefficient are implemented.
Applicable to roller finger followers.

I (&R
(Application) ZE&R-MEs EX M EY
Piston pin for motorcycle and automobiles. (GhR)
(Effect) MRKREE TS b —EEb-EEERE ARIC
Considerable reduction of sliding resistance by the plateau-like structure on the 1B,

{7 — 2210/ 4 SER 0
surface. INT—ORBEEY% +EME10%.

Reduction of power loss by 1%, and thinning by 10%.

White part is an oil reservoir.
HEF=ha%"

~

e g
= Black part is a mirror-l-ike polished part.
EER=HEmEL

Magnified view (x 200)

Piston pin for motorcycles
Z8FPIN-PISTON REHATEX200

e
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Improvement of fatigue strengyth and sliding performance of FCD materials.

(FCD#M DI HIREUP + EENEUP )

Application of OX-FSP+OX-Polish to FCD camshafts contributes to improvement of oil FCO# #1433+ 7 b NOX-FSP+OX-Polish% e

retaining by better fatigue strength and plateau-like structure on the surface. LIBTETRAREUPLT S —RAILTO
e SRR EUPERIE,

(Appllcatlo.n) B

FCD materials of Camshafts. B 4T FFCDM

(Effect) GhR)

The fatigue strength is improved by OX-FSP treatment, and the bench-test durability OX-FSPALEBIC L WEHEBEUPANY FHA

is improved up to 150%. 150%.

BHIEAEABIER=TT F— &Ik
ZHRIFEUP,

Considerable reduction of sliding resistance, and improvement of oil retaining
performance by the plateau-like structure.

.

Camshaft for motorcycle Magnified view (x 200)
Z#FIPIN-PISTON REIATEX200
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An example of application to die-cast mold

(ZA AR EBINDERA)

AT drums for automobile makers.

(Mold life) (@FLFn)
Improved to 120 to 140% 120% ~ 140% ~m@t
(MBARE)

(Defect rate of product)
12% on average =>to 1 t0 2%

Transfer axle cases SNSRI FTIRIVT—A
Mold lif (&BIF®
ft e?(tenld?to 150% or more 150% LLENER
' (WRTEER)

(Defect rate of product)
About 8% on average =>t0 1 t0 2%

Yoxrso

Gravity die's life is extended and moldability is improved

(FTET 1 £EIDEMIER - LM - BEE 1A E)

Occurrence of heat crack is reduced by nanometrically crystallizing
surface grains with OX-FSP process.

Molten aluminum runs deeper in narrow areas because of better
affinity, and that considerably lowers the defect rate.

(Purpose)

Extension of the life of gravity dies, and improvement of moldability
andmold release.

Insert for motorcycles.

(Effect)

Mold life is improved to about 150%

Defect rate is reduced from 30% to 0.2%

Die of the die-casting s+ 2

After processes
RALEE B

BEEBEA—H—AIFATR S L

THNRERE = 1~2%N

FH8NIEE = 1~2% N

OX—FSPRLEIC kY FEEF/fERtLe—hoZv o
DFE=ARR.

R EICKYBEY AN E L AR EE KIBER.
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GhR)

A 3w b ##I150% ~N

FREFEEE 30% = 0.2%~

Improvement of flow of molten metal.

- Ripple mark - Segregation - Porosity - Adhesion
(Effect)

molten flow is improved and defect rate is reduced

30% =>0.2%.

NS E

cBUODORE - BHAR - RORE - BUEORE
R

manEbmERRE 30% = 0.2%

Motor frames for electric automobiles.

(Effect)

Durability shot count is improved to about 150%
Defect rate is reduced from 30% to 1% or 2%

TREBERT—5—TL—L
GR)

A 3w ##150% N
FRERER 30% = 1%~2% ~
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Considerably reducing aluminum adhesion and elongate the life by the process
combinations of OX-FSP+OX-Polish+Ti coating for core pins.

(Purpose)

-Reduction of aluminum adhesion (which improves maitainability.)
Improvement of pin life

(Effect)

Mold life is elongated by about -1000% or more.

A company: Damage by adhesion.

Short life: 3,000-4,000 shots.

+Production lot: 8,000 shots.

+Change during production (1 or 2 times).
Productivity impairment and cost raise.

He=i 2l W L= ¥
At 3,500 shots in average.
F93,500 3w b

Conventional sample
ek OXISOSMIZR:

s
T

BTREN\VFDEFMLER]

Life is considerably extended by applying the special process OX-FSP to the punch.

It can be applied to core pins.

(Purpose)

Improvement of adhesion of coated film.
(Effect)

Mold life is 300% elongated.

<Cut face> (BAkTEAZ)

OXISO-processed samples
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(B89
A—Ta I REREEn L
GHR)

£2F® #300%

SKD11
sharp edge
OXISO-processed

Jr—T Ty o, ST IR Gy g Bt RS il
OXISOMLIZ B < S G EFTJ%\‘WA :

Sheared plane length

g 0.27~0.31mm(14%UP)

0.34~0.39m(34%UP)

0.12~0.15mm(48%UP)
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(7 LARBINDEF)

Improving the performance of molding and elongating the lift of dies by the process 7 LRBINOX-FSP+OX-Polish+Tid—h D&

combinations, OX-FSP+OX-Polish+Ti coating, for press dies.

Nns.
(Purpose) (B8Y) )
- Improvement of moldability => Reduction of defect rate BRAEOR E=FREOHH
o BEHOR L
- Improvement of die life (he)

(Effect)

@8FHm #200% UL,
Die life is improved to about 200% or more.

Product molded with unprocessed dies.
RIMEBL RIS

Application of FSP+Polish+Ti coating to press dies.

- 4
7L RBIADIIEEFIFSP+OX-Polish+Tid— b Product molded with processed dies.

PEAINE SRR S
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Application to injection molding machine

(RN DISF)

REBER R DEBER LB E O
QAVRIRERZTR
OX-FSP+Polish MBIk !)  REDBAIAE 5 L 75 )
AT AR EEKIBICIEE Y 2FEH AJRE.

Improvement of sliding performance of internal parts,
and prevention of adhesion of resin.

(2 Reduction of contamination ratio
OX-FSP+Polish process makes separation easy and
remarkably shortens maintenance time.

Surface condition after OX-FSP+Polish.
OX-FSP + Polish % DEREIRAE

Surface condition after cleaning with purging material
IN=IMTOU—Z2 T DRE

Purging material
IN=T

<
»

- R: \ Purging material = Easy to separate.
No mo sidue.
35313

N

Molding resin = Difficult to separate.
BRAZ SRR = R BRI 2

Before process Finished sample
ESiine NI

SEZREY T E TR R LB ERDIERDR
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Application-1to resin molds

(e £ ENDERO)

Proposals on injection molding machine

(D Mold: Elongation of life and improvement of molding performance.

- Mold life elongation effect by OX-FSP process.

- Cost reduction by the improved molding performance.

(@ Screw cylinder improvement of resin flow performance including
3-a-set.

- Considerable improvement of degassing performance.

- Improvement of resin flow performance.

=> Reducing contaminants = Lowering defect rate.

(3 Easy cleaning of resin sticking on molded parts.
- Considerably shortened cleaning hours with Leutor.

+ “Hardness UP” and “Deliberate residual stress”
=> Considerably elongating mold life.

- “Improvement of degassing”, “Improvement of resin flow”
=> Reducing defect rate = Reducing production cost.

Y¢ Occurrence of weld line is drastically reduced.

& S

Improvement of molding performance = Excellent quality of appearance.
FRED R E=NERRELRIF
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Application-2 to resin molds

(s SR DERR)

Mold used for injection molding is processed with OX-FSP+OX-Polish to
form a plateau on the surface, and that surface improves the moldability
and resin separation.

(Purpose)

Formation of a special plateau and improvement of resin separation with
smoother surface.

=> Greatly improving resin separation and reducing separation trouble.
(Effect)

Separation trouble is drastically reduced.

=> Improvement of productivity and reduction of defect rate.
=> Contribution to cost reduction.
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Photograph after process.
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Movable core: After OX-FSP+0OX-Polish process. Stationary insert: After OX-FSP+OX-Polish process.

AIENT77:0X-FSP+OX-Polish i 2%
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10



