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OPERATING MANUAL
FORM KNURLING TOOL RD2

141 / 142

KNURLING PROFILES AND PRODUCTION PROCESS

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

Series 141 / 142 Knurling profile Manufacturing process ‘ Knurling profile ‘ Manufacturing process

Machining Knurling profiles on the workpiece: RAAKnurl with straight pattern KoulingRAA RBL left-hand knurl Kuring B
direction = | = g 30°/45° 30°45
= o
piece 2xknuring 2xknuring wheel
wheel AA BR30°/45°
radial/radial Selection of knurling wheels: RGE left-hand/ Knuring RGE RBR right-hand knurl KnuingRER
and axial 2 x AA 2xBR 2xBL 1xBR right-hand knurling, 30°/45° 30°/45° 30°/45
1 x BL Raised points, 30°/45° Work TxknungwheelBL
piece Txknuriing wheel BR 2xknuriingwheel
30°/45° BL30°/45°

Table 2: Manufacturing process

Series 141

Table 1: Knurling profiles

Ordering spare parts:

Please specify the tool number and the corresponding position
number (see Fig. 1-3).

Fig. 1: Series 141 exploded drawing Fig. 2: Series 141/ click pin exploded drawing Fig. 3: Series 142 exploded drawing

TOOL SETTING

1. Setting the centre height 3. Clamping position of tool 4. Setting the clearance angle
The centre height is integrated in ool mount and corresponds to the upper shaft edge (Fig. 1, pos. 1; Fig. 2, pos. 1). Clamp the tool at an angle of 90° to the workpiece for a radial In order fo guarantee a befter material flow during axial machining,
. . . machining direction (Fig. 5). correct the clearance angle of the knurling holder with the threaded
2. Assembly of the knurling wheel with ClickPin system pin in the shank (Fig. 1, pos. 7; Fig. 2, pos. ; Fig. 3, pos. 9) by 1-2°.
) . The axle pin is fastened once
Knuring wheel Al pin the ClickPin system engoges

Recess @ isshiﬁfxble: @ _____ - @ : }/‘:

Clamping < 7
X angle90° Clearance angle 1°
$x
/ \ / o
N - . iti it ig. 5: Radi ining directi Fig. 6: Radial and axial hining directi
Ade pin ClickPin system AppIyI ateral pressure The ClickPin sys1em is pushe q Initial pOSITIOﬂ Fig. 5: Radial machining direction ig adial and axial machining direction
torelease down while sliding through
Fig. 4: CickPin system 5. Modularity of the knurl holder
s - ) o With this tool type, the knurl holder and knurling wheels can be integrated modularly rotated 180°. This is necessary when
Please note: Itis nof necessary fo release the ClickPin system when changing the axle pin! using a tool in front of or behind the rotation centre. For this purpose, unscrew the cylinder screw (Fig. 1, pos. 6; Fig. 2, pos.
The ClickPin system clamps the axle pin in a surrounding recess (Fig. 4, ref. 1). The axle pin is already pre-assembled upon 6; Fig. 3,.pos. 7) and remove the hinge pin (Fllg. 1, pos. 3; Fig. 2, poso. 4; Flg. 3, pos. 5). Then remove the knurl holcljer (Fig. 1,
delivery. With signs of wear, the axle pin can be replaced by pushing it to the side by hand (Fig. 4, ref. 2). This will disengage pos. 2, Flg- 2, pos. 2; Fig. 3, pos. 2) and I'<nur||ng wheells, rotate 180° and insert it in the slot of the tool shank. Re-insert the
the ClickPin system and the axle pin can be removed. Slide the new axle pin into the hole (Fig. 4, ref. 3) until the ClickPin system hinge pin fo fasten the knurl holder and fighten the cylinder screw.

engages in the surrounding notch (Fig. 4, ref. 4). If necessary, the ClickPin system can be adjusted by turning.

6. Approach position of the tool a 7. Sefting the profile depth 90°
The workpiece can be scrafched slightly with the fool in order fo determine the approach posi- f The profile depth is set in the component by moving in the X direction
fion. In the process, ensure that both knurling wheels are simultaneously in the engagement. and corresponds o approximately the half pitch p (with 90° flank an-

Alternatively, the exact approach position can be calculated for CNC programming with the fol- glgs ér\ln?e :g ;\ gﬁﬁgigg?l}:? snie(?ftrﬁ g\f O?kwpﬁgégn%? g::: ;gr?;gzu'd N
lowing formula. This value depends on the knurling rollers which are in use, as well as the radius the fool while the spindle i rofafing, The profile s éompletely formed ,'///
when the tooth tips are closed (Fig. 8, ref. 1). A new setting fakes place /

of the workpiece and shows the approach position o, relafive o the rofation centre (Fig. 7).

o
(Z) Caution: An additional safety clearance must be observed based on workpiece tolerances. Workplecs when the profile is not formed (Fig. 8, ref. 2). Running into the profile =
= again is possible, because the knurling wheels catch in the existing (7) Formed profie (@) Unformed profils
< arcsin ( ¢ ) Fia. 7 Aobroach posifion in X direcfion profile. Guidelines for calculation of the material distortion are provided
1 a=ry— (rw * sin (arcsin( i ))) * tan (i +1p) *2 '9: 7+ Approach postion In £ clrect in Tables 6 - 8 in chapter 12, Material distortion table. This depends on Fig. 8: Different profile pattern
= (hy +1R)*2 2 Koo Variable © the knurling profile, workpiece diameter and pitch.
& wheel @ Note: Adjustment of profile depth = F%
10 1 (with 90° flank angle)
Legend: - ryy = Radius ofhe workpiece 15 18 8. Feed rate in Z direction
Tz = Radlus ofthe knurling roller 20 22 With axial knurling, first adjust in the X-direction of the component and then move in the Z-direction until the desired knurl width is reached.
¢ = Variable according fo Table 3 25 30 For guideline values for feed rate and cutting speed, please refer o Table 5, chapter 11.
Table 3: Variable ¢ for approach position
9. Manufacturer's recommendation 11. Guidelines for cutting speed 12. Material distortion table
o ) ) ) ) - and feed rate
Replace the axle pin (Fig. 1, pos. 4; Fig. 2, pos. 7; Fig. 3, pos. 6) or collar stud (Fig. 3, pos. 6) and race (Fig. 3, pos. 4) and ClickPin system
(Fig. 2, pos. 8) after a reasonable number of cycles, no later than upon appearance of significant wear or deviating process parameters. f{mm) Pich [mm] 03 04 05 06 07 08 10 12 15
Inspect the slot of the knurl holder for wear and widening. An adequate flow of coolant or cutting oil is recommended! o | Wotiecs | Knig Ve [mymin] L Pi'c‘r““‘[:m] Materiol W"'[ﬁf“]’e @ Enlargement of workpiece diamefer in mm
i @ [mm] 5 008 | 014 | 018 | 022|027 029035050 | - | - | -
10. Troubleshoohng from o >8§‘ >?8‘ >} 2‘ >;8< Freeauingsee 15 008 | 014 | 018 | 023 | 030 | 040 | 044 | 050 | 060 | 065 | 070
g 10/15 0 | 50 | o Y Y Y Y 2% 008 | 015 | 023 [ 024 | 028 | 035 | 044 | 053 | 062 | 070 | 098
Problem: Reason / Cause: Solution: see S0 | @ | B | % |06 | 00| 020 | 06 | 00 | o Soms o 02 | 0% 028\ 0% S ot | L
- . - . . . . _ : 25 010 | 074 | 020 | 026 | 031 | 033 | 043 | 050 | 062 | - -
The profie is not complefely formed, The profile depth setfing is not correct Adjust setting (see chapter 7, Setting the profile depth) L R o T s s 008 | 012 | 018 1020 | 021 [0z [0z o | - | = | -
surface on the tooth tip sanessed| <10 1015 B | 40 | oo4 | 008 | 012 | 008 | 005 | 004 15 010 | 074 | 020 | 026 | 028 | 029 | 035 | 041 | 044 | 048 | 085
10-40 15/20 20 | 5 | 005 | o0 | o7 | on | 009 | 006 2% 010 | 015 | 020 | 025 | 028 | 030 | 036 | 043 | 046 | 050 | 053
— Theprofile has a double knurling —Feed rate incorrect —Adjust feed rate as specified in chapter 11 40-100 20/25 25 | 50 | 005 | 010 | 021 | 015 | o0 | 007 Aurinium 5 009 | 015 [ 019 {023 [ 028 | 030 | 041 [040 | - | - | -
pzd - Profile depth too large - Adjust setting as specified in chapter 7 100-250 | 20/25 25 | 5 | 005 | o0 | 02 | 07 [ on | 008 15 010 | 015 | 019 | 026 | 029 | 033 | 045 | 051 | 057 | 065 | -
_ S B : . 2250 % 2% | 50 | oo | o0 | oz | o1 | 012 | 09 2 009 | 015 | 019 [ 026 | 029 | 032 | 045 | 052 | 059 | 0¢5 | 075
'<_( | Dwell time in the engagement too Dwei(ll ?|me should be between 3 and 10 revolutions of the e o 1o/15 o | 75 oot | oo | o1 | 009 | 006 | oos Toble & Knuring proffe o, o DING2: RAA
o ong workpiece 10-40 15/20 4 | & | 005 | 010 | 021 | 014 | on | oo
3 40-100 20/25 45 20 005 010 026 019 013 008 Pitch [mm] . . A 06 07 X 10 12
O Irregular profile form 100-250 20/25 45 | 90 | 005 | 010 | 032 | 021 | 014 | 009 Workpiece &
[« >250 2% 45 | 90 | 005 | 00 | 034 |02 |05 | on Material {mm] rgement of workpiect
_ i _ i ioi _ f i <10 10/15 % | 60 | 004 | 008 | 018 | on | 008 | 006 115 | 0: 34 | 0. [ R
z On the diameter Deﬁmem concentricity of the Turn workp|e9e diameter ) Auminium To-t0 /20 % | & | o | oo |0 [ o6 | on | om ;v:;—cumng ]55 g:: gl: ggg g;z ggg ggg gj: ggi oirlomlom
workpiece - Check extension length and clamping pressure 0-100 | 2025 | 35 | 70 |oos | 010 | 031 | 028 | o | om0 2 07110721025 [025 028 | 036 | 048 | 056 |0.70 | 072 [ 090
- Bending of the workpiece due to - Correct the clearance angle as specified in chapter 4 100-250 | 20/25 | 35 | 70 | 005 | 010 | 038 | 025 | 016 | on ] 5 009014019 025031 |034|045[052| - | - | -
. . . Stainless steel & g & &
excessive projection >250 % 3% | 70 | 005 010 | 040 | 026 | 018 | 013 15 012020023031 | 035|040 051|062 | 066 | 073|097
Table 5; Cuti dand feed rate 25 0.12{0.18|0.24 | 0.27 | 0.37 | 0.39 | 0.49 | 0.59 | 0.80 | 0.84 | 0.96
aple o: INg speed an ra Brass 5 0.10{0.14|0.20[0.23|0.24|0.28 | 0.33| 037 | - - -
Spirals are formed in the profile ~Workpiece deflects - Check extension length / support workpiece z $10/005107 0031004 01 1041 047 053 0881068
- Clearance angle is not correct - Correct the clearance angle as specified in chapter 4 ; 5 012] 014|021 024 029| 034|041 | 051 | - | - | -
' N o . Aluminium g - - 8
- Feed rate value too high - Observe cutting data as specified in chapter 11 15 012018 0.23( 026|036 | 0.40| 050 056 | 0.56 | 0.61 | 0.75
25 0.12{0.18|0.25|0.28 | 0.37 | 0.39 | 0.50 | 0.58 | 0.77 | 0.82 | 0.96
Spangle collets on the profile —Dwell time of the tool in the engage- - Dwell time should be between 3 and 10 revolutions of the Table 7: Knurling profile acc. to DIN82: RBL30° /RBR30°
menﬁoolong workpiece Pitch 03 04 05 06 07 08 10 12 15
~Tooth pitch does not reach the — Check cutting data as specified in chapter 11 & [m\';‘\llrkpieee e B L
workpiece - Adjust rough turn diameter and / or pitch M [mm] Enlargement of workpiece diometer in mm
Free-cuting 5 012016020 [025|033] 041|055/ 065| - | - | -
Excessive material distortion at knurling - Feed rate value incorrect —Adjust feed rate as specified in chapter 11 steel 15 013022030 [ 0.32 | 035 | 0.41 [ 0.52 | 0.62 | 067 | 0.81 | 0.95
end (axial) - Profile depth is not correct - Adjust setting as specified in chapter 7 2 0120.18]028]032 035 038|055 067 | 077 | 0.87| 098
- Clearance angle is not correct — Correct the clearance angle as specified in chapter 4 Stoinless steel 1 } a2 } % } = } % } s } 2% } 2% } s } o } o
—Oyerpressure on_the profile o —Depth adjustment too h@g_h ) —Ad]u_st setting as speciﬁe_d in chapter 7 aross 255 31; } 3}2 } 3?2 } 3§§ } Eii } 325 } 3§3 } 3§§ } nfﬂ } 0’30 } 0_83
- Diameter reduction at the beginning of - Incorrect approach position/ setting - Setting must take place in the com- 15 012016018024 028|030 | 039|040 | 0.48 | 0.52 | 0.63
the knurling outside of the workpiece ponent (observe chapter 7) 2% 012017/ 022|023 027] 030/ 0.38 | 0.41 | 0.48 | 050 | 0.63
Aluminium 5 010 015|021 025(033|036|050[057| - | - | -
Table 4: Troubleshooting 15 0.11]0.14 (020 025|028 | 033|043 0.54]0.67 0.71 | 0.89
25 011015 022]025] 029|034 044 053 | 0.68 | 0.69 | 0.88
Table 8: Knurling profile acc. to DIN82: RGE30°
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