RiEFH3IO—I 2B EinEH

CNC 3-Die Thread Rolling Machine
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@®Novel rolling technology considering elastic reaction force of workpiece

This machine incorporates a rolling method in which the rolling pressure is adjusted by controlling the rate of elastic
flow per workpiece revolution for hollow workpiece applications involving a low elastic reaction force.
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Conventional rolling machines apply a rolling pressure in conjunction with rotational motion, with the pressure being

calculated from the elastic flow of the workpiece. Therefore, the workpiece is required to induce an elastic reaction
force suitable for the rolling pressure.
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@ Three die shafts driven by independent direct-coupled motors
@Synchronous rotational control ensures excellent thread rolling of hollow workpieces

The dies rotate at high speed and a low rolling pressure per revolution is applied in the early stage of ridge formation,

so as to be suitable for the elastic reaction force of the workpiece.
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P1 = rolling pressure:
dependent on material and cutting
shape

P2 = elastic reaction force:
dependent on material and geometri-
cal moment of inertia

Elastic reaction force:

reaction force acting on three points
when workpiece undergoes h/2 elas-
tic deformation

Cutting shape:
shape that a die removes while
workpiece makes a one-third turn
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Fig. 1 Cross section of ridge formed
through five rotations
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Fig. 2 Elastic reaction force of
hollow workpiece
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As ridge formation progresses, the geometrical moment of inertia and elastic reaction force of the workpiece increase.
In the finishing stage, the dies cease to advance at the root. Since the machine allows elastic return in accord with the
increased elastic reaction force, the workpiece is thread rolled with minimum deformation.
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Fig. 4 Hollow workpiece rolled with the rolling machine
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Fig. 3 Feasible region of hollow workpiece rolling
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In conventional three-die rolling, the die position in the root diameter finishing stage is more advanced beyond the
position corresponding to the product root diameter, implying that the accurate ridge shape is transferred to the
workpiece in a deformed condition. Therefore, there is a difference between the actual finished ridge shape and the
ridge shape of the dies.
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@Each die motion is programmed on screen by entering numerals
@Simple thread phase alignment and quick changeover

This machine performs full numerical control of die motion to regulate the rolling pressure per workpiece revolution
and to achieve low-deformation, high-precision thread rolling even with hollow workpieces with low elastic reaction for-
ces.
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This translates to a remarkably high degree of freedom in rolling, enabling the user to roll workpieces into a variety of
product forms.
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Being designed to be compact with a substantially reduced number of components compared with conventional ma-
chines, this machine is simple, easy to handle and easy to perform maintenance and checks.
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CEBORHMEERLET ., A Q) 100mm 4Tmm 115mm 48mm
A4 ANE 40mm 26.05mm 40mm 20mm
ES AR
FA R -F—7& 6%3.5 5x2.5 10%X5 6%3.5
B & ¥ 1000rpm 765rpm
HRIEEREME | SR LOHEE 140mm 48mm 150mm 60mm
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F X B < 1025mm 1170mm
B O KT 3
M Ox®’{TE 2775%1450mm 2775%1450mm
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Production Capacity B 10T
- Item A 5
Example production rate: Max Min. Max. Min.
30 units/min of M14 x 1.25 Nominal Diameter 25mm 8mm 30mm 10mm
x 251,85 mm inside diame- . ) )
. Feasible Thread Dimensions | Thread Length 40mm 55mm
ter workpieces actually
achieved. Thread Pitch 2mm 2mm
The prOduCt%On rate de- Die Outside Diameter 100mm 4lmm [ 115mm 48mm
pends on loading and un-
loading rates. We design Rolling Dics Die Hole Diameter 40mm | 26 .05mm 40mm 20mm
and fabricate dedicated Die Key Groove 6x3.5| 5x2.5| 10x5| 6x3.5
feeders.
Speed 1000rpm 765rpm
Pitch Circle Diameter of Shafts | Pitch Circle Diameter of 3 Shafts 140mm 48mm 150mm 60mm
Spline shafts are also available for die driving shafts.
Machine Specifications 3T 10T
Worktable heightThread length 1025 mm 1170 mm
Machine Size
Width x Depth 2775 %1450 mm 2775 X 1450 mm
Die Driving Shaft AC servo motor 3kW x 3 units 6kW x 3 units
Die Feeding AC servo motor 3kW X 1 unit 4k§ X 1 unit
Lubricant Feed Pump Trochoid pump 0.4kW x 1 unit | 0.4kW X 1 unit

mOptions

*We design and fabricate dedicated feeders.

*Measuring instruments (with 0.01 mm accuracy) are available for thread pitch matching.
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NAITOH MACHINERY CO., LTD.
T510-8124 =ER=5%)||HliImEIE464—1
TEL:059-365-56331 FAX:058-364-0428
E-mail : kknight@naitoh-machinery.co.jp
U R L : http://www.naitoh-machinery.co.jp
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