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NF METALS

No—Friction Metals

Unprecedented Solid State Self-Lubricating
Composite Materials have been Developed
Applying Fuji Die’s Powder Metallurgy Know—How
Accumulated Over the Years for Cemented
Carbide Wear Tools

Lubricants such as oil and grease cannot be used
in high temperatures and or in vacuums. This
means that the sliding part materials used in such
environments need to have a peculiarity of self-
lubricant.

The self-lubricating composite material “NF Metal”
developed by Fuji Die is a composite material
made by dispersing solid—state lubricants such as
black graphite, tungsten disulfide and boric nitride
in metallic materials. It is applicable for sliding
part materials used in various environments such
as vacuum and high temperatures.

@®Date Type <For vacuum>

Shows the outstanding lubrication properties from
room temperature to 300°C. Can also be used to
approx 700 to 800°C in vacuum.

@®Orange Type <For heat resistance>

Has the outstanding toughness compared with the
dates type, as well as electric conductivity.

@®Melon Type <For corrosion resistance>
Can be used in air from 700 or 800°C.

Also has the outstanding corrosion—resistance,
which realizes lubricating properties even in
corrosion environment such as alkali solution.




Characteristic

Alloy structure X 200

Date type Orange type Melon type
Sintered material made by mixing Sintered material made by mixing Sintered material made by joining black
the solid lubricant tungsten disulfide ~ tungsten disulfide, or black graphite  graphite with boric nitride using a non
with other metals. with copper alloy, and etc. organic binder, and then mixing these

lubricants with nickel alloy.

Mechanical Property

type | Seecific | Hardness | Compression | Radical Grushing |  Thermal Specific Youngs Solid Matrix
eyl hB Strength | Strength Contact| Eypangion | Resistance | Modulus Lubriosnt
MPa MPa X 10-5K-! x108Q *m GPa
P FW6C 94 35 140 70 6.1 2800 60 WS, w
S | Fes | 8s | 80 260 120 8.0 198 72 ws, w
E), CL3 6.1 50 250 140 143 142 20 C+WS,+BN Cu-Sn-Ni
g CN4G | 56 45 230 220 14.5 160 50 C+WS,+BN Cu-Sn—Ni
5 BG4 53 22 240 200 130 123 20 C+BN Ni
= BG5S 46 18 150 150 121 130 13 C+BN Ni
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Friction and Wear Characteristics

D ——
ate
Test Conditions Work | s Material of NF Metal: FW6C
'ork piece materia g
Work Piece SUS304 s o 025 —&— Air PV value (1.88) —8— Air PV value (3.69)
. ——
Speed(m/s) 09~18 Rotation /NF Metal é - —4—N, flow PV value(1.84) N, flow PV valuo(3.69)
Load (N) 49 O 8 015
c
Atmosphere In Air E 0.0
w
N, gas flow Laad \iad 005
Experimental, | Two-wire -D D- 000
Device Tribometer N, gas 0 200 400 600 800
&_._ Run length
Influence of atmosphere related to friction
and wear characteristics
Orange ™
Test Conditions
ozo
Work Piece SUS304 ; : Rotation g 0165
Circle of Friction e .é i
Speed(m/s) 0.05 £
Qo1
Load(N) 833 § o070 0077
© oo |— =
Temp(°C) 230 5 P F l
; s = 000
Experimental Pin on Disk CN4G cL3 Materizl of the other
Device company

7

1\ Heater
Load

The result of a measurement of wear loss after test

Work Piece materril
Melon ™™
Test Conditions o Material of NF Metal:BG5
Speed(m/s) | 0.1~1.0 Gireloof Friction | otadon '
Racdius 10 £~ S il
Load(N) 100~800 i 5 04
NF Metal e g 200°C
Work Piece SUS304 s 03 -
2 0.
o
Temp (°C) RT~800°C €
= 0.2 5 ===
Experimental | Pin on Disk 3 i
Device b —
0.1
/ 800 600°C
1\ Heater 0

Work Piece materril

Load

0 02 04 06 08

112 14 16

PV value (MPa - m/s)
Influence of atmosphere related to friction and PV value.




Plain Bearings

@®Since it can be manufactured to order, a free bearing design can be

applicable.

@ The combination bearing concluded with back metals, such as stainless
steel, can also be manufactured.

TYPE Temn Dimension
Vacuum Air
W ~800°C ~400°C Ring : $ 100 ¢80
~200°C ~200°C =
cL 0.D: Less thang 62
BG - ~800°C

Ball Béarings

@ The bearing for special environment with retainer which consists of NF metal

NF-Metal

@ Since the retainer has self lubrication, it can be used with non oil and grease.

@ Since the viscous resistance of

grease is not generated, a low torque is realize.

Use environment Temp Pressure Bearing Materials
Vacuum ~350°C ~10Pa Inner and outer rings : SUS440C
Solutions = — Balls: SUS440C
High Temp ~350°C == Shield : SUS304

Use environment

Permission Number of

Permission Load | Material of NF-Metal

Revolutions
Vacuum Less than 5% of FWEC
D I 4000 the Basic
Solutions e dynamic load BG5
£
High Temp e cs3

@®BOUNDARY DIMENSIONS
#6800~ #6808 #6200~ #6210
#6900~ #6906 #6300~ #6306
#6000~ #6010

Please do not hesitate to ask us regarding the other bearing (angular, thrust and miniature) or unstated parts numbers.

Miracle Pillows

@It is suitable for the application of the swivel table of vacuum machine.

@ Solid lubricant film supplied from miracle pillow,

Number Dimension Balls
MLP-030C | ®85X%9 3/8 in
MLP-040C | ®11X9 Y in
MLP-050C | ®145x10 5/8 in

Although the three above—mentioned part numbers are standard sizes, Dimensions other than

the above can be also respond. Please do not hesitate to ask us.




DIMENSIONS of NF Bearings

BORE | d 0 8 NF Bearings Max Load |Max Speed
Vacuum Solution High Temp N min~'
= SS6800ZZFW | SS6B00ZZBG | SS6800ZZCS 90
SS6900ZZ FW | SS68007Z BG | 55690022 CS 140
S86000ZZ_FW $86000ZZBG | SS6000ZZCS | 230 400
N S$S6200ZZFW | SS62007ZBG | S$562007Z CS 250
g : ’ S$S63002Z FW | 5630022 BG | SS63007Z CS 400
SS6801ZZFW | SS6801ZZBG | SS6801ZZCS | 100
SS6901ZZFW | SS6801ZZBG | SS6801ZZCS | 145
SS60017Z FW | SSG0017ZZBG | SS600127 CS 255 330
S56201ZZFW | 5S6201ZZBG | $562012Z CS 340
SS6301ZZ FW | 5S63017ZBG | $5630127 CS 485
; SS68022Z FW | S506027ZBG | 55680227 CS 100
$S690277 FW | SS690272BG | SS600227 CS 215
! SSE002ZZ FW | SS60027Z BG | SS60027Z CS 280 300
58620277 FW | SS620277 BG | SS62027Z CS 380
SS630277 FW | SS63D2ZZ BG_|_SS63022Z CS 570
SSEB03ZZFW | 55680372 BG_|_ 55680327 CS 130
__SS69032Z FW | SS6903ZZBG | SS690377ZCS | 230
SS60037Z FW | SS600372BG | SS600327 CS 300 240
SS62037Z FW | SS62037ZBG | SS6203ZZCS || 480
. SS63037Z FW | SS63D3ZZ BG | SS63037Z CS 680
SS6B04ZZ FW | SS6804ZZBG | SSEB04ZZ CS 200
5S69047Z FW | SS690477 BG | SS600477.0S 320
SSED047Z FW | SS6004ZZBG | SS60047ZCS 470 200
o ) 5S5062047Z FW_|_SS82047Z.BG | 55620477 CS 640
$56304ZZ FW | SS63047ZBG | $S6304ZZ CS 790
$S68052Z FW | SS6805ZZBG | SS68052Z CS 215
SS6905ZZ FW | SS6905ZZBG | SSB8052Z CS 380
SSED0SZZ FW | SS6005ZZ BG | SSB0057ZCS 505 160
SS62057Z FW | SS62057Z BG | SS62057Z CS 700
SSB3057Z FW_| $S630527 BG | S$563052Z GS 1,030
o SSEBO6ZZ FW SSB6B0BZZBG | $S68067Z CS 225
$S69062Z FW | SS690627 BG | SS68062Z CS 360
SS6006ZZ FW | SS60062Z BG | SS6006ZZ CS 66D 130
$S6206ZZ FW | SS62062ZBG | SS6206ZZ CS 970
- - SSEAN6ZZ FW | SS63067ZBG | SS6306ZZ.CS 1330
SSB807ZZFW | SS6B07ZZBG | SS680772Z.CS 240
SSBS07ZZFW | SS6807ZZBG | SSBY077Z CS 540
wzps . . $560072Z FW | S5S60072Z BG | SS60072Z CS 800 120
@ Material : Martensite Stainless Steel e et | et it
@ Shield: Austenitic Stainless Steel SJ53077Z FW | SJ630722BG | SuJ6307ZZ CS 1,330
& ; X ; ] SS68087Z FW_ | SS68087Z BG | SSAEDBZZCS 250
¥ Red Marking Point: There is no stainless steel SSBS0BZZ FW | SS60087Z BG | SS69DBZZCS 690
X SSB0DBZZ FW | SS600BZZ BG | S560087Z CS 840 100
and it becomes manufacture by SUJ2. S5620877 FW_| 55620827 BG | §5620827 CS it
SJB30BZZ Fw_| SJ03087Z BG | SJB3I08ZZ CS 2,030
@Bearing Number SJGB00ZZ FW | SJ6B097Z BG | SJBBDSZZ CS 350
SJ6808ZZ FW SJ6809ZZ BG SJ6908ZZ CS 705
SS OOOddzz - 00 SSAO09ZZFW | SSE009ZZ BG | SS60D9ZZ CS 1,050 90
o T S5620877 FW_|_SS62097ZBG | 55620977 CS 1,640
. SJ83092Z Fw_| SJ63097Z BG | SJ63002Z CS 2445
Stainless Steel FW  (Vacuum) SJ681077 FW_|_SJ681022 BG | SJ68102Z CS 330
‘ Bearing Number Symbol of — BG (Solution) — SJB910ZZ FW_ | SJB910ZZ BG SJB10ZZ CS 725
5 ; 50 SS6010ZZFW | $S60107ZBG | SS6010ZZCS || 1,080 80
NF-Metal GS' (High Temp) SSB210ZZFW | SS6210ZZBG | S562107Z.CS 1.755
SJ:High Carbon Chromium Bearing Steel 50{ 110 27 SJB310ZZ FW SJ6310ZZ BG SJB310ZZ CS 3.100
) 5
DIMENSIONS of Plain Bearings
Stainless Steel

@® There is no technical standard in Plain Bearing, and
manufacturing for all shape is possible for a Flange—
type.and etc.

@In addition, please do not hesitate to ask about
mechanical parts of low friction materials.

NF-Metal
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The Reference Drawing of Plane Bearings




Properties of Ball Bearings

The rotation performance of

Test Bewings #5004
Radal Load 280N (9% of Basic dynamio load ratng)
Axial Load 1320
Rotation speed 100rpm
Temp 300C
Atampepare N, flow [12/min]
Nurmber of total rotations |Rotation of 4 hundred thousand
Remark 1'Rotation ; Start fram BT, 16°C/min +Hold st 200°C
Zhaend Torqus : 0.3Nem

Spong ef Radial load

Load Cell
Thenmocouple
Suppart Enaungs\-l Vest Bearing Suppert Bearings

Torqua Mstar

Schematic diagram of the Radial Bearing Tester .

NF-Bearing in a virtual vacuum.
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Special grease Bearings , T
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Number of total rotations ( % 10%)

) |

NF Bearings |
Total Rotations (400,000) ~~ = ) ‘
! :

|

| e

400 392 IR 3G 368 I 182 344 336 318 320

Number of total rotations (X 103)

1238 120 112 103 96 X% %0 T2 61 36 & W 32 M4 W ¥ a

Relation between torque and total rotations of Bearings in false vacuum.

Torque (N-mj}

Torque (N*m)

The rotation performance of

Test Bearings #0004 =
Radal s 468N (5% of Basic dynamic load P
rating] =2
Asisl Load 132N BN
Rotation speed 100rpm %
Number of total rotations |Rotation of 2 hundred thousand @
Test time 33.33hr
Temp RT
Environment In waler
(DMaasurement of Torque
The article >
(Z)0vservation of appesrance

Sprug of Radual load
Load Cell

e %l:sl Beanng

Stoport Bearings /

A St

Watar |

Support Bearings

Schematic diagram of the Radial Bearing Tester .

Torquo Meter

NF-Bearing in a solution.

o SU%—dry /

0.06
SUS+Resin

Hybrid+Resin,

004

NF-Bearing

0.02 [

0.00

100 150 200

Number of total rotations ( x 10%)
Relation between torque and total rotations of Bearings in water

SUS+Resin SUS-dry  NF=-Bearing

Hybrid A5

6.4

Retainer Outer

Ball
Appearance photograph of each Bearing unit ( X 2).




