OPERATING MANUAL
FORM KNURLING TOOL RD2

161 /162

RSVP Tooling, Inc.
Toll Free: 888-289-7787 - Direct: 815-725-3310

KNURLING PROFILES AND PRODUCTION PROCESS

Please read this operating manual carefully. Correct assembly and handling of the tool will save you set-up fime and allow you fo achieve optimal results.

Series 161 / 162 Knurling profile Manufacturing process Knurling profile Manufacturing process Designation Torque

Machining Knuriing profiles on the workpiece: RAA knurl with — RBL left-hand knurl Kutng el M Alenscrow 7Nm ;ig- x ggz; |
direction = |E = straight pattern 30°/45° Fig.2, pos.9 \
= M8 Allen screw 28Nm Fig. 4, pos. 10 }
Knuring wheel AA 2xknurling wheel BR Fig. 1,pos.9
Lring M3 set screw 2Nm . Fig. 3, pos. 10 ‘
radial / radial Selection ofknuriing wheels: RGE left-hand / fouingRGE RBRight-hand knurl KnutngReR M sefsrew 7Nm pazis B 2|
and axial 2 x AA 2xBR 2xBL 1xBR right-hand knurling, 30°/45°
1 x BL Raised points, 30°/45° Table 3: Torque specifications
T xknurling wheel BL 2xknurling wheel BL
Txknurling wheel BR
Table 1: Knurling profiles Table 2: Manufacturing process

Series 161

Ordering spare parts:

Please specify the tool number
and the corresponding position
number (see Fig. 1-4).

TOOL SETTING

(é: O] o g IO 2o \e
Fig. 1: Series 161 Swiss typ tuming lathe exploded drawing Fig. 2: Series 161 CNC-lathe exploded drawing Fig. 3: Series 162 Swiss typ turning lathe exploded drawing Fig. 4: Series 162 CNC-lathe exploded drawing
1. Setting the cenire height Swiss typ tuming lathe / CNC- lathe
The centre heightis infegrated in fool mount and corresponds fo the upper shaft edge (Fig. 1-4, pos. 1). Converting the jaws for knurling up o a shoulder:

. —Completely unscrew Allen screws (Fig. 1, pos. 7; Fig. 2, pos. 9; Fig. 3, pos. 7 Fig. 4, pos. 10)

2. Knurling wheel assembly — Unscrew jows with acjustment spindle (Fig. 1, pos. 5; Fig. 2 pos. 7: Fig. 3, pos. 5; Fig. 4, pos. 13) until removal
For installation or replacement of knurling wheels, unscrew both threaded pins (Fig. 1, pos. 9, Fig. 2, pos. 13; Fig. 3, pos. 10; Fig. 4, pos. 11) —Install other jow version and move fogether with adjustment spindle (ensure that the jows
and remove the axle pins (Fig. 1, pos. 4; Fig. 2, pos. 8) or collar studs (Fig. 3, pos. 6; Fig. 4, pos. 9). Then mount the new knurling wheel engage in the threads simuttaneously and can be moved fogether symmetrically)
with the axle pins and/or collar studs and clamp with the threaded pin. Ensure that the axle pin is clamped on the planar surface. —Fasten Knurling jow with Allen screws

Caution! Use of the ool behind the rotation centre necessitates a change of the shank version for the Swiss type tuming lathe version
3. Modular design

Swiss type turning lathe: (Fig. 5, top) CNC-lathe:

Series 161 —Form knurling Jaw set for conversion fo series 162: Exit: 21BHR1673 Enlargement of the working range by changing the jaws (Fig. 7, right):

Series 162 —Knurlinguptoashoulder  Jaw setfor conversion fo series 161: E-kit: 21BHR1672 —Completely unscrewthe Allen screw (Fig. 2, pos. 9; Fig. 4, pos. 10) l‘\||||||||||
—Unscrew jows with adjustment spindle (Fig. 2, pos. 7; Fig. 4, pos. 8) unfil removal éq

CNC-lathe: (Fig. 5, botiom) —Screw in the adjustment spindle rotated 180° (left-hand or right-hand thread) |hllll;'~ﬂlll

Series 161 —Form knurling Jaw set for conversion fo series 161: Exit: 21BHR1214 —Installthe jaws with the offsef outward and move together with adjustment spindle (ensure that 'M‘ﬁ

Series 162 —Knurling upto ashoulder  Jaw set for conversion to series 161: E-it: 21BHR1213 the jows engage in the threads simultaneously and can be moved fogether symmetrically)

—Fixknurling jow with Allen screws Fig. 7: Enlargement of the working area

4. Presetting of the fool

For adjustment ofhe working ared, distance AT must be defined frst (Fig. 6) o Note: In the standard configuration, the ool is mounted with the offset foward the inside (Fig. 7, leff)
This value can be determined according to the following calculation:
5. Modularity of the mount unit
’ . ) . e . Al
D;ts;ﬁ'g?h/g k}ﬂﬁiﬂrea’g:?ed diameter of the workpiece - nominal With amodular mounting plate, the CNC-athe variant can be used in front of or behind the rofafion centre. For this purpose, the threaded pin (Fig. 2, pos. 12;
P ] 9 o ) Fig. 4, pos. 12) must be loosened and the hinge pin (Fig. 2, pos. 5; Fig. 4, pos. 5) complefely removed. Then rofate the mounting plate (Fig. 2, pos. 2; Fig. 4,
Example: Desired workpiece diameter =17 mm, pitch 1.2 mm o pos. 2) and jaws (Fig. 2; Fig. 4, pos. 3+ 4) 180° and re-connect with the base holder using the hinge pin.

Distance Al =17mm-12mm-158mm

Caution! This calculation only applies fora 90° fiank angle! Fig. & Distance Al 6. Cenfring of the fool i ) < v
Clamp the tool at an angle of 90° to the workpiece and align (Fig. 8). Approach the 5
Unscrew both Allen screws (Fig. 1, pos. 7; Fig. 2, pos. 9; Fig. 3, pos. 7; Fig. 4, pos. 10) and adjust the jows (Fig. 1, pos. 2+ 3; Fig. 2, pos. 3+ 4; Fig. 3, pos. workpiece and ensure that the knurling wheels rotate simultaneously (Fig. 9). © m =2

2+3; Fig. 4, pos. 3 +4) with the adjustment spindle (Fig. 1, pos. 5; Fig. 2, pos. 7: Fig. 3, pos. 5; Fig. 4, pos. 8). A calliper gauge is useful for measuring the Correctthe centre height as necessary.
distance. After adjustment of the working range, re-tighten the Allen screws.

Fig. 8: Approach position (topview)  Fig. 9: Approach position (side view)

APPLICATION

7. Feed rate in X direction 9. Checking the profile depth

90°
Move with the fool and the pre-adjusted working area Al in the component in the X-direction fo the workpiece zero point The profile is completely formed when the footh fips are closed (Fig. 11, ref. 1).
unfil the diameter of the fwo knurling wheels are aligned with the workpiece diameter (Fig. 10). Then the limit posifion of Ifthe profile is not knurled completely (Fig. 11, ref. 2), reduce distance AT according fo
the setfing is reached. The feed rate must be observed during the process. After reaching the limit posifion, the dwell time chapter 4 and run the tool over the workpiece again. Running into the workpiece again
ofthe tool should be between 3 and 10 revolutions of the workpiece. Then disengage the fool from the engagement. £ ) is possible, because the knurling wheels catch in the existing profile. Y ,
L Vo>
. . . Note: Aguideline for calculation of the material disfortion is provided in Tables 6 - 8in '//
8. Feed rate inZ direction |/ chapter 13. This depends on the knurling profile, workpiece diameter and pitch. ' /

With movement in the axial direction, first move fo the workpiece zero point (see chapter 7, Feed rate in X direction) and
move parallel fo the axis in the Zdirection affer reaching the limit position until the desired knurl width is reached. After

1/2p

the I|m|t ppsmon isreached, the dwell Tlmgshould be 310 10 revolutions. Then disengage the fool from the engagement. (1) Formed profile (2) Unformed profile
For guideline values for feed rate and cutting speed, please refer Chapter 12, Table 5. o
Fig. 10: Limit position during knurling Fig. 11: Different profile pattern
10. Manufacturer's recommendations 12. Guidelines for cutting speed and feed rates 13. Material distortion
Axle pins (Fig. 1, pos. 4; Fig. 2, pos. 8) and hinge pins (Fig. 3, pos. 6; Fig. 4, pos. 9), collar studs (Fig. 2+ 4, pos. 5) and races (Fig. 3, pos. 4; Fig. 4, pos. 7) should T Pich fmm] 05 |l 06 107l 08 |l 10l 12 | 15
be replaced qﬁer areasonable numper of cycles, no later than upon dppecrance of S|vg.n|ﬁcordwear ordeviating process parameters. The slot of the jows  ogiece | fauting | Vo[mmin o Aol L Wur[ﬁi:\?e o U ——
must also be inspected for wear or widening. An adequate flow of coolant or cutting oil is recommended! Material | YZTRENE | wheel Pich (mm]
e I e e A LA e
from fo . ; N . A A ) ) X
. 1.0 1.5 4
2 008 | 015 | 023 | 024 | 028 | 0.35 | 044 | 053 | 062 | 070 | 098
. Free-cutfi <10 10/15 20 50 004 | 008 014 009 | 006 | 005 _ ~ -
11. Troubleshooting g | 00 | e | 25 | s | oos | o0 | 020 | 0 | o0 | oo 3 o e o | T 1 -
40-100 20/25 30 60 005 010 025 018 012 008 % 010 | 014 [ 020 [ 026 | 031 | 033 | 043 | 050 | 02 | - -
100-250 20/25 30 60 005 010 030 | 020 013 009 5 008 | 012 | 018 | 020 [ 021 | 022 | 025 [ 028 | - - .
Problem: Reason / Cause: Solution: >2%0 % % | 60 1005 | 010 | 032 | 021 | 0M | 010 g [ 010 | 014 | 020 | 026 | 028 | 029 | 035 | 041 | 04a | 048 | 055
) ) o o o Sailsssteel| <10 10715 15 | 40 | 004 | 008 | 012 | 008 | 005 | 004 2% 010 | 015 | 020 | 025 | 028 | 030 | 036 | 043 | 046 | 050 | 053
The knurled profile is not completely formed, —The profile depth sefting is not correct —Adjust distance Al as specified in chapter 4 10-40 | 150 | 2 | 80 | 005 | 00 | OF7 | 0N | 009 | 006 5 009 | 015 | 019 | 023 | 028 | 030 | 041 040 | - | - | -
. . . - . o . f 40-100 20/25 2 50 005 010 021 015 010 007 Auminium
surface onthe tooth tip —Radial adjustment not down to limit depth —Move in X-direction fo workpiece zero point (see chapter 7) 00-20 | 20/ % | 50 [oos | o0 | oz [ o | on | o8 15 010 | 015 | 019 | 026 | 029 | 033 | 045 | 051 | 057 | 065 | -
- - - - - 5250 % % 50 005 00 0 08 o2 009 2 009 | 015 | 019 | 026 | 029 | 032 | 045 | 052 | 059 | 065 | 075
The profile hos a double knurling ~Feedrateincorrect ~Adjustfeed rate according fo chapter 12 (see Table 5) s <10 015 | 3 | 75 | o004 | 0os | 015 | 009 | 006 | 005 Table 6: Knurling profile acc. fo DING2 RAA
—Profile depth foo large —Correctthe distance as specified in chapter 4 10-40 1520 | 40 | 8 | 005 | 010 | 021 | 01 | on | oo7
- Dwelltime inthe engagement foolong —Dwell time should be between 3 and 10 revolutions of the workpiece R Pitch [mm] 30405 06 07 08 10 1215
: > e $ S Workpiece @ . :
Imegular profile form Knurling wheels are uneven inthe Check the adjustment of the curling jaws as specified in chapter 4 %0 = B B A B e B S [mm] D AR 21 R I A
= <10 10/15 2 60 004 008 018 on 008 | 006
Auminium
P engagement due fo deficient assembly of 10-40 15/20 | 30 | 65 | 005 | 010 | 025 | 016 | 013 | 009 Free-cufting 2 01110151020 1024102610341 0451058 | -} - | -
< . 20-100 2025 By 0 0‘05 D’]D 0'31 023 D‘IS DvIO steel 15 0.110.15] 022|026 |0.30|0.35[0.45| 052 | 0.67 | 0.73 | 0.85
= the knurling jows 3| 028 | 016 | O % 011014023 | 025|028 | 036 | 0.45 | 0.56 | 070 | 0.72 | 0.90
(a4 100-250 20/25 35 70 005 010 038 | 025 016 on Stinless st 5 00910141019 025031 | 0.34 | 045 052 - ~ _
>250 2 35 70 005 010 040 026 018 013 lainless stee! s g S S
15 0.12{020| 023|031 035|040 0.51|062|066|073|097
% Spangle collets onthe profile —Dwelltime of the fool in the engagement —Dwelltime should be between 3 and 10 revolutions of the workpiece Toble 5: Cutting speed and feed rate 255 gl; g:i g;g gg ZZ g;g gg‘; ggg 0801084096
o . 23| 024 | 0. 37| - | - | -
- bO|0ng 1o 15 0.10{ 015|021 |0.23| 024|031 | 041|047 |0.53|0.55] 063
Excessive material distortion at knurling end —Feed rate value incorrect —Adjust feed rate as specified in chapter 12 Aminim 255 g}; 3}2 3§f EZ §§§ 3§2 33? 2‘;? O'fs Uf] Ufs
(axial) —Profile depth is not comrect —Adjust distance as specified in chapter 4 15 012018023 | 026|036 040|050 056|056 | 0.61| 075
— Maferial flow not favourable —Use of rollers with 60° chamfer 25 012018 0.25| 028037 | 0.39 | 0.50| 058 | 0.77 | 0.82 | 0.96
- " : _— -~ Table 7: Knuriing profle acc. fo DINE2 RBL30°/ RBR30?
Thefinished diameter of the workpiece is Adjustment depth foo large, overpressure —Adjust distance as specified in chapter 4 -
toosmall onthe profile — Observe maferial distortion as specified in chapter 13 Fich [mm]__ S0 N I I I (R
) ) . Material Wnr[ﬁ::l]}eﬂ Enlargement of workpiece diameter in mm
—Overpressure on the profile —Depth adjustmenttoo large —Correct disfance Al as specified in chapter 4 s 01210161020 [025 [ 033 | 041 [ 055 [ 065 | = | - | -
~Diometer reduction af the beginning of ~Incortect approach position/seffing —Setting must take place in the component (observe chapter 7) freeculing 15 0131022030 032 | 0.35 | 0.41 | 052 | 062 | 0.67 | 0.81 | 0.95
the knurling outside of the workpiece 25 012018028032 | 035|038 | 0.55| 067 | 077 | 0.87 | 0.98
Stainless steel 5 0.11/020|025|030|036(039|085/0565| - | - | -
15 0.10{0.14 | 0.21 [ 0.24 | 0.29 | 0.34 | 0.43 | 0.53 | 0.66 | 0.72 | 0.88
25 0.11]0.13|020|025]|028|0.32|044|052|067|0.70| 083
3 y 5 0.12{0.13[0.16[0.20|0.24|0.28 | 0.32| 0.38 | - - -
TUble“'TrOUbIEShOOHng Bross 15 0.12{0.16|0.18|0.24| 028|030 0.39 | 0.40 | 0.48 | 0.52 | 0.63
25 0.12{017|022|023]|027|030|0.38| 041|048 |0.50 | 0.63
Auminium 5 010 015|021 |025(033[0.36| 050|057 | - | - | -
15 0.11]014|020|0.25]|028|033|043| 054|067 | 071|089
25 0.11]0.15]022|0.25| 029 | 0.34 | 0.44 | 0.53 | 0.68 | 0.69 | 0.88
Table 8: Knurling profile acc. o DIN82 RGE30”
Art. no. 09PRO0058/01/2018 Hommel+Keller Préizsionswerkzeuge GmbH

Subjectto correction and technical changes. © All content, including photos and graphics, is profected by copyright. Copying or reproduction of the content in any formiis
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