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" HIGH QI.IALITY ™
CNC SHAVING CUTTER GRINDER ZA30A
CREATES EXACT TOOTH MODIFICATIONS

The demand for higher accuracy and higher productivity for

automotive transmission gears and industrial use gears are in the increase.

Gear shaving process, which is the final finishing process before

the gear goes for heat treatment, requires high technological knowledge to

control the tooth profile considering the amount of heat treatment distortion.
\

In gear shaving, it is very important to produce a shaving cutter with

an accurate tooth profile as the tooth profile accuracy of gears during

shaving rely upon the accuracy of the shaving cutter.

& =

With our knowledge as the manufacture of shaving cutters, we have built
an 11-axis CNC Shaving Cutter Grinder ZA30A.

We will contribute to the profit of the customer by changing its style of tooth
profiling process of shaving cutters with its new “standard” aiming for a

higher level specification along with the high performance that develops
with the customers.
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Nomenclature
Cutter rotation
Table

Cutter position

Grinding data control system
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High precision tooth profiling is made simple.
Apcurate gear shaving tools with complicated tooth profiles are created easily.

CNC SHAVING CUTTER GRINDER

ZA30A employs a robust drive mechanism based on rigidity

analysis by 3-D CAD and cast
iron bed having excellent damping features.

The grinding wheel spindle
mounted on high precision
angular contact bearings is
enclosed in a rugged spindle unit
and driven directly from a motor.
Also, the grinding wheel spindle
is equipped with wheel balancing
device.

Our original traction drive reduction
gear is employed for the cutter
rotation (B) axis.

Therefore, harmful vibrations found
on conventional reduction gears
cannot be found with our drive
resulting in smooth rotational drive.

Input shaft

The cutter rotation (B) and table
(C) axes, which will influence the
cutter profile accuracy, are
mounted on a robust bed having
low center of gravity to maintain
accuracy.

This reduces the undulation of
tooth profile, minimizes vibration
caused by the tooth generating
action. Furthermore, cutter
change is made easy.

Height of

cutter axis: .
1,037 mm 40.8 in
L L L
The ill effects of heat and

vibratior_‘n are nullified by '
separating the control panel, [ Coolart tank | S

hydraulic unit, mist collector and I

|

coolant tank from the base
machine.

Grirding dala
£onbT System

- All axes controlled under CNC control

system having a resolution of 0.1micron
0.000004 in,

- The cutter movement against the
grinding wheel creates the generative
motion. This requires synchronous
motion between the cutter rotation (B) and
table (C) axes. We were able to obtain a
higher accuracy than before without the
need of pitch block and index plate.
Thanks to our abundant experience in
manufacturing CNC synchronized
control technology of gear cutting
machines.

- A fully closed loop control using high
precision scale is employed for the
two axes to control tooth profile
generation and tool face dressing axis.

Software for high precision

machining of optional tooth profile

- Chart image input of proposed

cutter tooth profile

- NC bias compensation

Dressing data input screen
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e S Cutter Specifications wes
1mm %-gnp_q ‘ComeiCene () “Pwm i-_rmwm Module , 2 i ‘d— o F:
F— ﬁr 'r :;',— Il_l_ Diematralpitch  12.70 S J\i
P Y — Pressuzangle 17.5deg. | U
s —— W ': Helix angle 12 deg. (RH) e ——
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] [ 18] | Number of teeth 97 . ]
fu’: }: |—I - — I: — Face width  25.4mm 1.0in |_
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Cutter tooth profile display screen Machining Example (2) TIOTE PROTILE foags b.ox
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I Cutter Specifications
fog Module 1.5 |
i S Diematral pitch  15.93 )
f‘&: I S Pressure angle  17.5 deg.

e

Helix angle 12 deg. (RH)
Number of teeth 151
Face width 38 mm 1.4in




=4

Compﬁcated tooth profile cutters can be ground = B & & BN
“Iﬁ“ wlj“ih' short set-up times. zns nn
Pnnn"cTI“I I H() duced Sefl-up Times and Test Cut Adjusitment Times

CNC Drastically Reduces Set-up Times Instant Accuracy Correction during Bias Compensation
First part : Predicting tooth profile roundness that occurs during bias compensation can
CNC will calculate the set-up and carry out set-up changeover by automatically compensate the roundness of tooth profile.
inputting necessary data. (No manual operation required)
Predicted tooth profile during bias Automatic compensation of roundness during
Repeated parts : compensation bias compensation
Set-up will be completed instantly by just recalling the data from memory S ST - | S T T |
and the machine will be ready for start-up. = ' - o — -
Accuracy repeatability is remarkable. :
- R
side E=N
Conventional Efz-" | & . —
machine SRR 60 min ' ;
ZA30A 1st part |Datainpu Prefie Longth [ TipCon BT, | Root Cem FT, [ Spactios PA | Profla Lingts [ Tip Con BT, [ Root Con. BT, [ Spacifod PA
Reduced to 1/5 e | [0 lew 2 (. s conet |12 Grad, F =0 2 Cooe )
ZA30A
repeated parts
Recall data, Adjustment
Note: Does not include times requirad for wheel dressing. 1 tooth cutting and measuring. . . . -
Dress Teachmg Function Reduces Grlndlng Wet Grinding Also Available

Wheel Dressing Time

Burning during high performance

No idle dressing is required for the next dressing and without grinding can be prevented with wet

the need for adjustment between the dresser and grinding grinding available with ZA30A.

wheel, even though the dressing form differs between set-ups. What's more, with wet grinding, tool life
Automating rear face dressing and relief dressing will become possible of the diamond dresser can be greatly
by adding the optional 2-axis NC rear face dresser. extended .

CNC Rear Face Dressing

A typical example of dress teaching function

Start dressing o
Front face dresser Rear face dresser Dressing diamond

Path of dressing

D Pravious wheel shape
For front face Relief p
(Exclusive) ‘/ _._:
R
o . Newwheeishape
)J ; Rear face and ieak face and
2 i - AN
For OD removing run-out Ienaving o out D:i / \
L} 1) A No adjustment required as the dress starting
Front face J ‘\ﬁ\ : point will be calculated automatically.
YA
Reliet ="
Eh Idle dressing minimized as the path will
: be automatically calculated from the
A previous dressing pattern.
-

. Dressing complete




CHC SHAVING CUTTER GRINDER
nsv Tn “SE Apcurate tooth profiling has been made easy! zns nn

INC and Tooth Profile Control System

Cutter data input screen Machining data input screen

CNC Allows Quick and Easy Setup

ZAJ0 DATA COMMUNICATION SYSTEM
Eile Display/Print  Transfer Mamtenance Help
: : T ; _ Cutter Data | Grinding Data | Offcet Data | Dress Dat Cutter Data Grinding Data | Offset Data | Drass Data |
- The CNC can control the five kinds of grinding wheel dressing operations. | | cmiet it | jomstoi{omssta] —
That is tooth profile, relief, outer diameter, runout, and rear face of wheel. anorprosspng [ ol ml o wposelmgn P e Hfndon Can ARough Feed C:Finich Dress Feed
c B % B:Helix Ang.(LH-) ’_ d !_ m l_ 3 R:Tip Cortrol PT. o {x1) B:Raugh Feed MNe. S:Finigh Dress Feed No.
- The CNC can control the accurate value of grinding wheel outer diameter Modde S:Root Control PT. [0 o K-Total Faad sl —
and tooth profile. (Tooth profile is derived from dress teaching function) P T:Specified PA ($0.0000mmm) :Engli?m. it R s
- The machine condition can be monitored with the diagnosis function. e N ——— lbptinlt | B ) F:Rough interval VRoughDressTiming |
1:Clamp Face Width mm D:Outside Dia. __ mm YiWheel Lowsr Edga Pos. | b auval W Finish Dress Timing
E:Toath Width mm H:Hollow Lead pm 1 rrm I:Sparkout No. X:Spark Drass Timing
F:Hollow Width mm W.Work Satting PT. mm Z:Stant Intarval E-Rough Drass Faad
l JiLead Con. PT1 0.0000mm) Whes! [ia MM\ RoughDress Feed ol
j KLead Con. PT2 {0.0000 ) = —
|) - 1
| E=aaib NEI7.00
L == I [ I [
j j Compensation data input screen Data calling screen
Operator control panel ' ' ZE0 DA R CONMINEATIGN SYER sescbi08 |
Eie Display/Print Transher Mamtenwnca Help F—— =
Cutter Data| Gringing Data Ofiset Data | Dress Dats | | € Hemi o2  tem3 I Remarks & Date |
H:Blias Comect pm Search [iata [ Search I Erint | E Cancel I
) X . R:Tip Reliet pm |
Tooth Profile Grinding Data Control System S Tip Rekisf Pos. menfet) 20010101
PA Comect (D, 0000 mm) 00002 Sv-2212 W22 TEST DATA 20010101
HA Comect (im0 0000 mm) 00003 S-3333 ‘W-3333 TEST DATA 20010101
Lead Pos. Comect mm 00004 Sv-4444 Wedd44 TEST DATA 20010101
3 00005 Sv-5555 W-5555 TEST DATA 200101401
® Conversational input ®Data storage 00 S B e TEST DAL sl
o 00007 Sv-7777 W-7777 TEST DATA 20010101
- Cutter specifications ®Data calling o000 sv-aees wee83 TEST DATA 20010101
- Grinding conditions 000 S99 w-gze3 TEST DATA 2
g . @ P 2 t 00004 SV-AAAA WAAAA TEST DATA 20010101
- Dress tooth profile nnung lo000B Sv-BEBE w.BEB8 TEST DATA w0 |
/ 0000 Sv-CCCC WCCCC TEST DATA 20010101 _|
f: - |-100 <5 < 100
(RS232C) | NC Device I a
(FANUC)
I Set-up value, wheel profile display screen Lead display screen
N Wheal Frofi
ZA30A Base Machine 1 B Eio — &
g e?rec:_;“ﬁn 0 Dressing axis Set-up axis }
Asis conteol control control i .
_— Cl 1
(B, C axes) (A, X, Y, Z, W axes) F:c? ;
Printer ) | | : ih_h
Tooth profile dressing Auxiliary dressing
(U, V axes) (U2, V2 axes) :
® Front face dressing ® Rear face dressing SelupPress. Angle. | 4 |/ mP s (10959deg) RolDiameter @ 1% T S = =
® Quter diameter dressing ® Relief dressing GindPress.angls > a0 mP s (139676 dsg)  (Whesl Diamstar @150 0000 | ey Lead Gon.P1 [ Hollow Lead [ Specited Ha| Lead Pos. Cor, |
® Runout dressing Hollow Angla F o™ mFE s (21905089 500 Lead con.p2 [ ¢ Hotlowe Widt | > * Grad, E 500 %2 | glose__||
Setup Helix Angle R l-_ d |_ m |_ s (208377 deg) =
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CNC SHAVING CUTTER GRINDER

Cutter slleciiicalinpS'Jnll Machine Specifications

-
M Cutter Specifications
— <
fom
Quler diameter mmin| ¢150~350 ¢5.9~13.8
Module (Diametral pitch) 1~14 (25.4~1.81)
Face width mm in 60 2.4 (opt. 70 2.8)
Pressure angle (Working pressure angle) deg. 0~25
Helix angle deg. +35
ifications
tem | zason
X-axis (Wheel up/down) mm in 2509.8
W-axis (Cutter position adjustment) mm in 130 5.1
Z-axis (Wheel position adjustment)  mm in 311.2
Travels V-axis (Dressing up/down) mm in 105 4.1
U-axis (Dressing infout) mm in 65 2.6
C-axis ((Table position adjustment) mm in 300 11.8
A- axis (Helix angle) deg. +35
Y-axis (Pressure angle) deg. -0.5~25
Grinding wheel up/down mm/min ipm 1~300 0.04~11.8
Cutter positioning mm/min ipm 1~2,400 0.04~94.5
Feedrate | Dressing up/down mm/min ipm 1~500 0.04~19.7
Dressing infout mm/min ipm 1~500 0.04~19.7
Table infout mm/min ipm 1~9,000 0.04~354.3
Cutter speed (B-axis) min’! 1~15
Grinding | Speed min’! 0--880
wheel Outer diameter mmin| @650~760 ¢256~29.9
NC Linear motion (C, U, V, X, Z, Waxes) mmin 0.0001 0.000004
minimum | Rotary motion (B, A axes) deg. 0.0001
input Linear motion (U2, V2 axes) mm in 0.0001 0.000004
increment Rotary motion (Y axis) deg. 0.0001
Wheel drive motor kW HP 1.52.0
Floor space mmin| 2,200%4,30086.6x169.3
Machine mass kg Ib approx. 8,500 18,800

ng Data Control System

Type PC-AT compatible
PC Display 15" color
Specifications | printer Laser type
0s Windows
Language [ Japanese [ English
Standard Input increment [ Metric [ IInch
Optional Angle input [0 XX 000 ] MXNXe
sl B e [JChartstd. [ Machine std.
Helix angle symbol [I Machine std. [] Measuring machine std.

M Standard Equipment

® NC device (FANUC 31i-B)

® Coolant supply system

® Hydraulic system

® Automatic wheel balancing system

® | ubricant oil supply system

® Grinding wheel flange

o Cutter holder

® Ball gauge

@ Diamond tool

® Tool block for diamond dressing

® Diamond tool setting jig

® Leveling blocks and Maintenance tool kit
* Grinding data control system

& NC rear dressing device

® Grinding wheel brake

® Status indicator, tower type (red, orange, graen)
® Earih leakage breaker

® Energy saving circuit

® Dress teaching function

® Bias roundness compensating function

® Torque wrench

M Optional Equipment

"] Double ended tailstock (for shaft parts)
I Mist collector (for wet type)/Dust collector
("] Cutter holder (spare/special spec.)

| Ball gauge (spare/special spec.)

[ Spare Tool block for diamond dressing

] Grinding wheel flange (spare/special spec.)
| |Diamond tool (spare/special spec.)

("I Spare grinding wheel (760 mm 29.9 in diam.)
I Measuring arbor

(| Safety door

| Countermeasure for Power Failure

2675 105.3

B Machine Dimensions

Unit: mm in
630 25.6
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70027.6
3370 132.7
3685 145.1
MG rear face dressing device i
(PC system) MAX. 1360 53.5 |
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©
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Operaler | 22 [l
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260 10.2 1790 70.5 S 1070 42.1 121047.6
o
2050 80.7 o 2120 83.5 750 29.5|500 19.7
312 160 6.3
12.3 2280 89.8

Peripheral speed

2000 m / min.
6562 fpm

1506,

]
\

(9570 22.4)

|

(32) W5~
(1.3)

Detail §

(@760 29.9)

($643.4 25.3)

(MAX. 392 15.4)

M Dimensions of standard grinding wheel

Unit: mm in

$406.4 16.0

@570 22.4
$728 287
$760 29.9

i

M Details of cutter mounting arbor (standard)

Taper 1/7.5
“

Unit: mm in

401.6

Cutter
MAX.B0 2.4

Cutter MIN.20 0.8

—

$63525

d
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S o _|

M12 0.5%1.750.07

| LN

Ll Vv

gy

L1 50,81

\
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Cutter MAX.50 2.4
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NIDEC MACHINE TOOL CORPORATION

Customer Support & Sales Headquarters 130, Rokujizo, Ritto, Shiga, 520-3080, Japan

Global Group
Phone: +81-77-552-0768 Facsimie: +81-77-552-9774

Sales and Service bases

Manufacturing bases

Nidec-Shimpo (Shanghai) Int'| Trading Co., Ltd.
3507-3508. Tower B, 100 Zunyi Road. Chang Ning District,
Shanghai, 2000581 P.R.China

Phone: +86-21-63800318

E-mail, nsce-koki@nidec-shimpo.com.cn

Nidec-Shimpo (Shanghai) Int'l Trading Co., Ltd.
Shenzhen Office

Room 738, 7th Fleor, Dengming Building, Minkang Road,
Zhangkeng Community, Minzhi Street, Longhua District,
Shenzhen, 518131 P.R.China

Phone: +86-755-23765091

NIDEC MACHINE TOOL CORPORATION

TAIPEI BRANCH

Room 1001, 10F, No. 88, Sec. 2, Jhongsiao E. Road,
Jhongjheng District, Taipei City 100, Taiwan

Phone: +886-2-2385-6210 Facsimile: +886-2-2395-6230
NIDEC MACGHINE TOOL (THAILAND) CO. LTD.

777 WHA Tower. 16th Fl., Room No. 1602, Moo 13
Debaratna (Bangna-Trad) KM. 7 Road,

Bangkaew, Bangplea, Samutprakam, 10540 Thailand
Phone: +66-2-001-9050 Facsimile: +66-2-001-8370

MNIDEC-SHIMPO INDIA MANUFACTURING PRIVATE LIMITED
Delhi Office

Mo 435, Regus Level 4, Rectangle Mo 1, Commercial Complex, D4,

Saket New Delhi, Delhi 110017, India
Phone: +§1-11-6654-4030

NIDEC-SHIMPO INDIA MANUFACTURING PRIVATE LIMITED
Bengaluru Office

BVR Lake Front, Mo, 40/32/80/1/2, Nagavara Village, Kasaba Hobli,

Mear Ring Road, Veerannapalya, Arabi College Post,
Bangalore -560 045, Inda
Phone: +91-80-4953-6579

PT. NIDEC MOEILITY INDONESIA

M Gold Tower, 20th floor unit A & B. JI. KH Kalimalang.
RT.001/RW.012, Pekayon Jaya, Kec. Bekasi Sel, Kota Bks,
Jawa Barat, Indcnesia

Phone. +52-21-2808-7288

NIDEC-SHIMPO KOREA CORPORATION

#317, Kolon sciencavally I, 55, Digital-re 34-gil, Guro-gu,
SEQUL 08278 KOREA

Phone: +82-2-2038-3537 Facsimile: +82-2-2038-3538
MNidec Machine Tool America LLC

46992 Liberty Drive, Wixom, MI 48393 U.S.A

Phone: +1-248-668-8130 Facsimile: +1-248-659-0614
https:ffwvww. nidec-machinetoclamenca.com

MIDEC DRIVE TECHNOLOGY DE MEXICO, §. de R.L. de C.V.

Parque Industrial NAVEX PAREK, Callejéon de la Evangelizacion #106,

Cal. Santa Maria Magdalena, Quereétaro, Qro. 76137, Mexico
Phone: +52- 442-242-3351

Midee-Shimpe do Brazil Imp., Exp. e Com. de Equip. Ltda.
Estrada General Motors, 852 — Galpdo 11 &12, Indaiatuba - 5P
13347-500 Brazil

Phone: +55-11-5071-0015

Nidec-Shimpo GmbH
Ludwigstrasse 8, 80539 Munich, Germany
Phone: +49-89-125030-780 Facsimile; +49-89-125030-781

Federal Broach & Machine Company, LLC

1861 Sullivan Drive. Harrison, M| 48625 US A

Phone: +1-989-639-7420 Facsimile: +1-089-539-7381
https:/Mfederalbroach.com/

Southeast Broach Company - South Carolina LLC
431 § Buncombe Rd Greer, SC 29650 .S A

Phone: +1-864-879-7841 Facsimile: +1-864-873-7603
https:/fwww. sebroach.comiindex-2 html

Nidec India Precision Toals Ltd.
Mo 2 SIPCOT Industrial Complex, Ranipet, Tamil Nadu, India
Phone: +91-4172-244361

Nidec Machine Tool (Changshu) Cerporation

181 Huangpujiang Road,

Changshu New & Hitech Industrial Development Zone,
Changshu City. Jiangsu Province 215500, P.R. China
Phone: +86-512-5230-3030

‘Specifications are subject to change without prior notice

Machine specifications such as dimensions etc., are fixed using Sl units including the metnc system.
In case data are shown in other units in blue, such as inches, pounds and gallons etc. they are for reference only and the formal data
A iin black supersedes any equivalent data given in blue when fractions caused by conversion become an issue.

The export of this product is subject to Japanese Governmental approval,

Prinied in Japan



