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Deep Grove Ball Bearing Grinding Line

O Automation line is adopted with world lead technique, such as AE self-adaption
control system, quick ap-proach / prevent impact ect, all the control system and
machine toolings are international famous brand, have the specialty of high
precision, high efficiency and long lifetime.

©O Automation line have process parameters online optimization function, including self-
adaption control based on surplus, size error feedback and then self-adjustment, auto
alarming and self-management about G/W’ simproper size, auto stop after the
wrong piece size and geometric tolerance oversize, auto alarm for the equipments
failure.

© Automation line is adopted high efficient and stable loading, transiting and making
up system, which can reduce cost and promote quality.

Machining Processes

Deep grove ball bearing grinding line series and processing range

OGW30Q small deep grove ball bearing grinding line, suit for inner ring IDp 10-30mm, outer ring
OD@26-62mm deep grove ball bearing ring grinding super finishing.

OGWS0Q middle and small deep grove ball bearing grinding line, suit for inner ring ID@17-50mm, outer
ring OD@p40-100mm deep grove ball bearing ring grinding super finishing.

OGW100Q middle deep grove ball bearing grinding line, suit for inner ring IDp40-100mm, outer ring
OD@100-200mm deep grove ball bearing ring grinding super finishing.

OGWI160Q large and middle deep grove ball bearing grinding line, suit for inner ring ID@80-160mm, outer
ring OD ¢ 120-250mm deep grove ball bearing ring grinding super finishing.

O GW250Q large deep grove ball bearing grinding line, suit for inner ring IDp120-250mm, outer ring OD
¢®200-350mm deep grove ball bearing ring grinding super finishing.

OGWA400Q large deep grove ball bearing grinding line, suit for inner ring IDp200-400mm, outer ring OD
P»250-500mm deep grove ball bearing ring grinding super finishing.
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Auto inner ring race super Auto outer ring race grinder

Auto outer ring race super

Auto inner ring race grinder of Auto inner ring inner bore

ball-bearing

Imported PLC and fouch
screen, grinding feeding is
adopted with AC servo confrol

Imported linear guideway and
ball screw as-sembly

grinder of ballbearing

O Imported PLC and touch screen,
grinding feeding is adopted with

o AC servo control Imported linear
guideway and ball screw assembly

O
Imported self-adaption control

Q system, anti-collision control system

finishing of bearing

O Bore centering end face
© pressing

Work rotating speed and oil
O stone oscillo-fion fiming is fo
O adopt imported inverter
fiming

of ball-bearing

© Imported PLC and touch
screen, grinding feeding is

o adopted with AC servo
control Imported linear

O guideway and ball screw
assembly

finishing of bearing

O OD positioning end face
pressing

Work rotating speed and oil
O stone oscil-lation timing is
adopted with electronic

Oinverter timing

o Imported self-adaption control o a@nd in process gaug-ing auto g o Imported self-adaption control o
system, anti-collision control feedback conftrol system (optional) Oil stone pressure adjustable, system, anti-collision control o Oil stone pressure
system and wheel aufo dy- o g oil stone auto compensation O system (optional) o adjustable, oil stone auto
namic balancing Wheel motor is adopted with hi- and exchange auto warning o O compensation, auto

O system(optional) speed and hi-power electric o 5 Wheel motor is adopted with exchange warning

o o spindle, spindle driving speed is Swift oil stone oscillation hi-speed and hi-power o
Wheel spindle is adopted with regulated by infermediate frequen- o mechanism, high processing electric spindle, spindle Swift oil stone oscillation

o Precision bearing, air-sealed unit o cy inverter efficiency o driving is adopted with o mechanism with adjustable
and imported invert-er timing o infermediate frequency in- frequency, high processing

o
Work spindle driving is adopted

with import-ed motor and
precision bearing unit

Work spindle driving is adopted

© with com-mon frequency
conversion motor to regulate speed

O and imported precision bearing unit
Oscillation mechanism is adopted
with com-mon frequency
conversion motor to regu-late
speed and “roller rolling” guideway

Interior work transferring for
rational struc-ture

verter to adjust speed

Work spindle driving is
adopted with fre-quency
conversion timing motor and
im-ported precision bearing
unit

o efficiency

9 Interior work fransferring for
rational struc-ture
Double stations for rough
and fine super-finishing
process
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Deep grove ball bearing grinding line

Auto inner ring race grinder of ballbearing

work range Processing accuracy
model ID (mm) _ |Rounchess (2wavell | Roughness Efﬁc(|ency P<|)<wer Wel[ght

(mm) | width | Dmemsion | ol s) (Kw) (1)
3MZ131 | $5¢10 | 510 0.8 0.32 5-10 4.5 1.25
3MZ133 | ¢10-930 | 820 | p4/ps 0.8 0.32 8-20 13 3.5
3MZ135 | ¢17-¢50 | 10-32 1 0.32 10-30 13 3.5
3MZ1310 | ¢40-¢100 | 20-50 | Process- 1.5 0.32 15-45 16 4.5
3MZ1316 | ¢80-9160| 20-70 Q?r (‘;(fy 2 0.32 20-50 20 5
3MZ1325 |¢120-¢250| 40-120 3 0.32 50-100 25 8
3MZ1340 |$200-¢400| 50-180 4 0.32 60-120 35 1

1
—=1

Auto inner ring inner bore grinder of ballbearing

work range Processing accuracy
model D (rmm) (um) Efficiency| Power | Weight
(mm) | width | Dmension \goidness (15waveljunl| Roughness (s) (kw) (t)
3MZ201 $5-¢10 5-10 1 0.32 5-10 8 1.25
3MZ203 $10-¢30 | 8-20 P4/P5 1 0.32 8-20 14 8
3MZ205 $17-¢50 | 10-32 1.2 0.32 10-30 18 8
3MZ2010 | ¢40-¢100 | 20-50 | Process- 1.5 0.32 15-45 30 4.5
3MZ2016 | $80-¢160 | 20-70 | ingac- 2 0.32 20-50 30 5
3MZ2025 | ¢120-¢250 | 40-120 | curacy 8 0.32 50-100 40 8
3MZ2040 | $200-¢400 | 50-180 4 0.32 60-120 40 9
E Auto outer ring race grinder of ballbearing
work range Processing accuracy
model oD (mm) . (um) Efficiency| Power | Weight
(mm) | width | Qmension \Roudness (15wavelyn]| Roughness (s) (Kw) (t)
3MZ143 $18-¢30 | 5-10 OR+0.3 0.32 8-10 8 1.25
3MZ146 $26-¢62 | 8-20 P4/PS OR+0.3 0.32 10-20 19 3
3MZ1410 | ¢40-¢100 | 10-32 OR+0.3 0.32 10-30 25 3
3MZ1420 | $100-¢200 | 20-50 | process- | OR+0.5 0.32 20-45 30 4.5
3MZ1425 | $120-¢250| 20-70 | ingac- | OR+0.8 0.32 30-60 30 5
3MZ1435 | $200-¢350 | 40-120| CUrACy | OR+0.8 0.32 50-100 40 8
3MZ1450 | $250-$500 | 50-180 OR+0.8 0.32 60-120 40 9

' Auto inner ring race super finishing of bearing

specifications

Processing accuracy

WorkINg® | sewe | (1/min] | (1/min) Power | Weight
model D sciloton Og\stonrergggl\)(J- Speed | Roundness |Roughness| ) n
(mm) | width | onge | toncm | of work |(2-5wave](um)|  (um)
3MZ311 | 5410 | 510 ~1000 | ~8000 35 | 1.25
3MZ313 | ¢10-430 | 8-20 ~1000 | ~8000 0.04 5
3MZ315 | ¢17-950 | 10-32 ~700 | ~6000 - 6
3MZ3110 | 404100 | 20-50 |+1g° | ~700 | ~3000 ggg:'eoe’ 0.08 9
3MZ3116 | ¢80-9160 | 20-70 ~450 | ~3000 | improve 10 45
3MZ3125 | $120-¢250 | 40-120 ~400 | ~2000 >20% | 5080 10 5
3MZ3140 |$200-¢400 | 50-180 ~400 | ~1500 0.12 10 5

Auto outer ring race super finishing of bearing

specifications

Processing accuracy

work range (/min) Power | Weight
Oistore | (1/min r/min
model oD oscllafion Og\sto/ne oscil\)o- Speed Roundness | Roughness (Kw) (1)
(mm) | width | onge | toncm | of work |(2-5wave)(um)|  (um)
3MZ323 | $10-¢30 | 5-10 ~1000 | ~8000 3.5 1.25
3MZ326 | $26-962 | 8-20 ~1000 | ~8000 0.04 6
3MZ3210 | $40-¢100 | 10-32 ~700 | ~6000 - 8
3MZ3220 | $80-200 | 20-50 |11ge | ~700 | ~3oo0 | Srevlar | oog 9
5 degree
3MZ3225 | $120-¢250 | 20-70 ~450 | ~3000 | improve 10 4.5
3MZ3235 | $200-¢350 | 40-120 ~400 | ~2000 =20% | 5080 10
3MZ3250 | $250-¢500 | 50-180 ~400 | ~1500 0.12 10
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Taper roller bearing grinding line

Taper roller bearing grinding line series and processing range

O Automation line is adopted with world lead technique, such
as AE self-adoption control system, quick ap-proach/
prevent impact ect, all the control system and machine
toolings are international famous brand, have the specialty
of high precision, high efficiency and long lifetime.

O GW60Z middle and small taper roller bearing grinding line, suit for inner ring

IDp17-60mm, outer ring OD@40-100mm taper roller bear-ing ring grinding
super finishing

O GW100Z middle taper roller bearing grinding line , suit for inner ring

OAutomation line have technical data choices function, can ID@40-100mm, outer ring OD¢100-200mm taper roller bearing ringgrinding
base on grind cuts self-adoption control. have deversion error super finishing.

feedback and then adjust by itself. Automatic alarming when

Grinding Wheel not in good posi-tion. piece size and

tolerance automatic stop. machine trouble automatically

= amering.

OGW1607Z large and middle taper roller bearing grinding line, suit for inner

rng IDP80-160mm, outer ring OD® 120-250mm taper roller grinding super
finishing.

O Automation line is adopted high efficiency, stabilize loading,
passport and make up system, reduce cost,promote quality .
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Auto taper roller bearing
ring race way grinding m

Auto taper roller bearing i
ring flange grinding mach

Auto taper roller bearing
inner bore grinding mac

Auto taper roller bearing i
ring race super finishing

Auto taper roller bearing
ring race way grinding ma

Auto taper roller bearing oute
ring race super finishing

© Imported PLC and touch o Imported PLC and ftouch O Imported PLC and touch © mported PLC and touch g Back-fork type bore © OD centering end face

o screen, grind-ing feeding o screen, grinding feeding is o screen, grinding feeding is o screen, grinding feeding is centering end face o Pressing mecha-nism and

o is adopted with AC servo o adopted with AC servo o adopted with AC servo o adopted with AC servo O pressing mechanism ceramic shoes
control control Imported linear control Imported linear O control Imported linear Work rotating speed is for O Work rotating speed timing

o Imported linear guideway and ball screw guideway and ball screw o guideway and ball screw © imported inverter fiming o adopts import-ed inverter
guideway and ball screw o assembly o assembly assembly o with convenient adjustment timing for easy adjustment
assembly Imported self—adaption Imported self-adaption O Imported self-adaption o Oil stone pressure © Qil stone pressure

9 Imported self-adaption e control system, anti-collision © control system, anti- control system, anti- o adjustable, oil stone auto O adjustable, oil stone auto

o control sys-tem, anti- © control system and in pro- o collision control system and P collision conftrol compensation and o compensation and auto
collision control © cess gauging auto 2 in process gauging auto L system(optional) Wheel © exchange warning exchange warning
system and wheel auto o feedback control feedback control system motor is adopted with hi- o Qil stone oscillation head is o Oil stone oscillation is

e dynamic balancing system(optional) © (optional) O speed and hi-power adopted with servo o adopted with servo
system(optional) Wheel and work spindle Wheel motor is adopted o electric spindle, spindle © controlled reciprocating controlled reciprocating

“ Wheel spindle is adopted 2 driving is adopted with o With hi-speed and hi- driving is adopted with mechanism to accomplish o oscillation mech-anism to

© with precision bearing, imported motor and power electric spindle, o imported inverter timing crown super finishing Interior accomplish crown super
air-sealed unit and 2 precision bearing unit spindle driv-ing is adopted o Work spindle driving is work transferring for tight finishing Interior work

imported inverter timing

Oscillation mechanism is

© with imported inverter tim-

adopted with im-ported

structure Single station

transferring for tight

o
Work spindle driving is adopted with im-ported ing motor and precision rough and fine two step structure Synchronous

o adopfed with im-ported inverter motor driven © Work spindle driving is bearing unit Bi-axis servo super finishing process rough and fine super
motor and precision "rossed roller” rolling adopted with im-ported control and differential finishing process for single

o

bearing unit Tri-axis servo
fransmission and dressing
slide differential.

guideway

motor and imported
precision bearing unit
guideway

wheel dressing, wheel
dressing generatrix for work
groove crowning

station



GUDWILL

Taper roller bearing grinding line

Auto taper roller bearing inner ring race way
grinding machine

m e I TsEErange I L#5E Processing accuracy Kok | BIIE E%

model | PWEID  [REMm)| RYEE | EE(2-15%) [#ERaRE (um) |Efficiency| Power | Weight
(mm) width | 2mension | Roundness (um) [Roughness|  (s) (Kw) (1)
3MZ216 $15-960 | 10-40 1.0 0.32 10-30 13 8.5
3MZ2110 | $40-100 | 20-70 | P4/ P5/£6 1.5 0.32 15-45 16 5
3MZ2116 | 80-v160 | 30-80 é%gigst?% 2 0.32 20-50 22 55
3MZ2125 |$120-9250| 40-120 | accuracy 8 0.32 50-100 85 10
3MZ2140 | $200-$400 | 50-180 4 0.32 60-120 40 11

, Auto taper roller bearing inner ring
flange grinding machine

Auto taper roller bearing outer ring race way
grinding machine

B

NI E Processing accuracy EegR | BINE B8

" e fnTsEErange
model | $MEOD [EE(mm)| RFE | EE(2-15%) [#ksE (um) |Efficency| Power | Weight
(mm) | width | Bimenson | Roundness (um] |Roughness| () (Kw) (t

3MZ2310 | 40-9100 | 10-40 0.3 0.32 1030 | 20 3.5

3MZ2320 | $80-9200 | 20-70 | P4/P5/P6 0.5 0.32 1545 | 25 5
Q b=

3MZ2325 | 120-5250| 30-80 | ZMLAEE 0.8 0.32 2050 | 25 55
Processing

3MZ2335 |200-9350 | 40-120 | accuracy 12 0.32 50-100 | 20

3MZ2350 | 250-¢500 | 50-180 2 0.32 60-120 | 25

Auto taper roller bearing inner ring race
super finishing

= fnIsE@Erange N T#EE Processing accuracy gﬂﬁj&i HIE 58
model | WED [EE(mm)| REE | FAE [BEE(um) |Eficdency) Power | Weight
(mm) width | Gmenson | Roundness (um) |Roughness| — (s) (Kw) (t)
3MZ226 $15-960 | 10-40 4 0.32 10-30 25 &5
3M72210 | ®40-2100 | 20-70 | py/ps/ps 5 0.32 1545 | 30 45
3MZ2216 | ©80-160 | 30-80 | KN LH5RE 8 0.32 20-50 30 5
Processing
3MZ2225 | $120-$250| 40-120 10 0.32 50-100 40
accuracy
3MZ2240 | $200-$400| 50-180 10 0.32 60-120 45

e MIsEErange L& E Processing accuracy HRehaR | RAIHER E%
model | MWD [EE(mm)| RYEE |EE(2-5000% | #kERE (um) [Efficiency| Power | Weight
(mm) width Dimension |Roundhness (um)|Roughness| () (Kw) (t)
3MZ336 | ®15-060 | 10-40 |pELaehs 10-30 7 3
3MZ3310 | $40-4100 | 20-70 1-?;5?%%51) %{;aﬁ 15-45 10 4.5
ZEKRMIRE A
3MZ3316 | 80-9160 | 30-80 rocewoystéight average im- | 0.08~0.16 | 20-50 10 5
3MZ3330 | 120-0250 40-120 [or Convexityl-Gum| Prove above 50-100 | 10 55
(according to the 20%
3MZ3340 |$200-$400| 50-180 [technical request) 60-120 10 55

Auto taper roller bearing outer ring race
super finishing

= -
Auto taper roller bearing inner bore
grinding machine
e INIsEErange NI E Processing accuracy EIEF’Z}SIK MR EE
model | WD [EE(mm| RYME | EAE(2-15%) [fA4EE (um) |Efficiency Power | Weight
(mm) width | Qimension | Roundhness [um) |Roughness|  (s) (Kw) (t)
3MZ206 $15-¢60 | 10-40 1.2 0.32 10-30 20 &3
3M72010 | ©40-9100 | 20-70 | pyg/ps/ps 1.5 0.32 1545 | 25 45
3MZ2016 | $80-4160 | 30-80 | KN LH5EE 0.4 20-50 25
Processing
3MZ72025 | $120-$250| 40-120 8 0.32 50-100 40
accuracy
3MZ2040 | $200-4400| 50-180 4 0.32 60-120 45

" e MIsEErange 0 TH#E Processing accuracy He g | IR =8
model | 4MEOD [gE(mm)| R#E B (2-500% | #aRE (um) |Efficiency| Power | Weight
(mm) width Dimension |Roundness (um)|Roughness| () (Kw) (t)
3MZ3410 | $40-100 | 10-40 |mEELshm 10-30 7 3
3MZ3420 |$100-9200| 20-70 | |-BMMURET | FiyxE 15-45 10 4.5
ZERMRRE) | 20%E
3MZ3425 |®120-9250 | 30-80 | qce waystraight| Overage im- | 0.08-0.16 | 20-50 10 5
3MZ3435 | ©200-5350 | 40-120 01 Convexiyl-gum| Provs obove 50-100 | 10 55
(according to the ° :
3MZ3450 | $250-4500 | 50-180 [technicalrequest) 60-120 10 5.5
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Auto Turning Production Line for Hub Bearing (First Generation)

ZFRName FSModel | #H=EQty N I35 Bl (mm)Processing range
IR ZERCNC lathe RFCX20 2
_ER}#lLoading Machine ] ) LfEsME
THA#Unloading Machine . Outer diameter: /D=e;45~(2>1 00
FHFEManipulator ] THNE
Bk EAutomatic Fixture 5 Inner bore: i=®25~®60
T B rhis k38 Automatic Workpiece Reversing Equipment 2 ;I:{—’T—mﬁ
B shHEE 2 8 Automatic Chip Conveyor 2 InTIEtiE B

RFCX20& # & Parameters

I H ltem

¥ RZ#Technical parameter

K5 _EHAEEEZEMax slew diameter for machine bed b 480mm
o | REERADFEEMOx slew diameter for machine saddle b 200mm
Pj:uo:ctejsifg B AZEH|E#Max turning diameter $200mm
range RAZEHKEMax tuming length 300mm
N AITIE (Z%) Longitudinal max stroke(Z axis) 330mm
M8 AITRE (X)) Cross max stroke(X axis) 300mm (HEJIgang tool/aligning tool)
T HFZEHE#ESpindle max rotating speed 4000rpm
T 8 T HhHEFL Spindle tapered bore =5 Morse 5
spindle FHINZESpindle power 7.5/11kw
F L ER R ~FSpindle head size A2-5
FHEFLE & Spindle through hole diameter & 38mm

st zmreed| RBEERAPId feed

X:12m/min, Z:20m/min

System | {AIBREEATLFAEEServo motor torque

X&H:7Nm, Z#h:1TNm

A EHERE A AR Coolant tank volume

100L

BiP RS [FEEAGChip discharging system
Coolant

BalEHEB S+ B ZEAuto behind chip discharger + chip cart

System |Bi#F &% Protection system

AP EFully enclosed big protection cover

RESHES |RERZKHydraulic system

P=3.5Mpa, Q=30L/min

Fﬁ]yeﬂ%l{fc JE38 & Silubrication system

ENEEEBTimely lubrication with rated volume

% | EfuiEEPositioning accuracy

X:0.012mm, Z:0.015mm

Precision | 2 & E{ufEERepetitive positioning accuracy

X:0.006mm, Z:0.007mm

~ HURSMNE R <F (KxEEXE )Machine outline dimensions(LxWxH)

3000 x 1650 x 1700

i

—

|H'!H H

HREEMachine Weight

#Jabout 4000kg

¥4z Z 4 Digital Control System

FANUC oi systemZ& %

B E TR R ZAuto loading and unloading system

SFiizadditional
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RFLX-60LG Auto Grinding Production Line for Hub Bearing (First Generation)

£ Name EE Model HEQty. A0 T35 Bl (mm)
Processing range
éﬁﬂn%%ﬁ%ﬁﬁ[ﬁ%;’@%ﬁ? . . 3MZET410 5
Automatic Hub Bearing Outer Ring Groove Grinder
=hE % N
éﬁﬂ]n#%ﬁMﬁW@/ﬂgﬁk ‘ ’ 3MIAT36 .
Auto_mgtlc E:Jb Bearing Inner Ring Groove Grinder T#4MEOuter
éﬁnﬂm%&ﬁ’fmﬁlﬁg W?L@Eﬁ ’ 3MZD206 . N
Automatic Hub Bearing Inner Ring Inner Bore Grinder
S EERE BN B IMID316 : IR
Automatic Hub Bearing Inner Ring Groove Super finishing Machine
= AR BERSNE DB AMZE3210 : T#FRInner bore:
Automatic I-\iub Bearing Outer Ring Groove Super finishing Machine d=p25~p60
PEMSMS AN .
Bearing Bore Post Process Gauging Machine
RN ) THEEWIdth:
Loading Machine B=20~60
R 5
Unloading Machine
BELRE 1
Transfer Lines Between Machines
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Auto Turning Production Line for Hub Bearing ( Second, Third Generations)

Z R Name #IEModel | #=Qty. finT3E Bl (mm)Processing range
F5I I FE HEE Z FRParallel Twin-spindle CNC Lathe RFCF20D 2
R Loading Machine 1
TR#1Unloading Machine 1
LI FManipulator 1 225~3200
H kA Automatic Fixture 1
T AshEk# 8 Automatic Workpiece Reversing Device 1
B siHE B 2 8 Automatic Chip Conveyor 2

RFCF20DZ #{ & Parameters

HiH Item AR S Technical parameter

FHhEESpindle No. 5
7 3 HhijE s Distance between two main Spindle 440mm

=gR FRfEStandard DA

Chuck {£3EOptional
B 7] 5k T A% #rfStandard 10x2

Tool No. {£i£Optional 12%2
F#L#R <FSpindle Nose size oy
F#hiEF Hole through Spindle 50mm
FH72Spindle Diameter 100mm
TR S EMax. Spindle Speed 3500r/min

IR #rfStandard 11/15Kw x 2
Spindle motor power {ExEOptional 15/18.5Kw x 2

=i E&Total Weight 8000kg

RFLX-60LG2/3 Auto Grinding Production Line for Hub Bearing

(Second, Third Generation)

Z#Name #2Model HEQty. A T3EFE (mm)
Processing range
2 ESRERBIANEZDEINEAE EER 3MZA1320 5
Auto taper roller bearing inner ring grinding machine
& B AR SN MR BB VEEIG ]
Automatic Hub Bearing Outer Ring Cylindrical Grinder
éﬁiﬁiﬁi%ﬁiﬂi%?\]@@ﬁﬁ%@’ﬁégﬁk . ' 3MZAT30(3MZA136) 1 22 EZOuter
Automatic Hub Bearing Inner Ring Groove Face Composite Grinder diameter:
& E AN B R B SNE B B '
3MZY1310 1 =
Automatic Hub Bearing Inner Ring Cylindrical Grinder D=¢200
ARSI B R R 2 HREB=120
Automatic Hub Bearing Outer Ring Groove Grinder
Automatic Hub Bearing Inner Ring Inner Bore Grinder d=25~60
£ BRI ERBHA R E =D EBRE
MZA3120(3MZD31 1
Automatic Automobile Wheel Hub Bearing Inner Flange Race Super-finishing Machine 3 3120(3 316)
—t o = spsgam W % EInner and
& A ES AR Y BRI N _ AMID3110(3MZD314) : REE
Automatic Hub Bearing Inner Ring Groove Super finishing Machine Outerring:
?Eﬂiﬁi%%;m%&“ﬁi@ﬁﬁ%*ﬂ 3MZE3220 ] B=20“'4O
Automatic Hub Bearing Outer Ring Groove Super finishing Machine
RENSME A
1 Ener i .
Bearing Bore Post Process Gauging Machine 2 EHUb width:
o B=~100
J:#Jrﬂl . 2
Loading Machine
RN 2
Unloading Machine
E&RE

Transfer Lines between Machines
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