OPERATING MANUAL
FORM KNURLING TOOL

F/11/

F/12

KNURLING PROFILES AND PRODUCTION PROCESS

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

F711/ F712 series

Ordering spare parts:

Please specify the tool number
and the corresponding position
number (see Figure 1).

Machining Knurling profiles on the workpiece:
direction = B N
RAA RBL  RBR
Single-  radial Selection of knuriing wheels:
wheel AA __ BR BL -
radioland axial | Selection of knurling wheels:
AA  BR BL -
Double-  radial/radiol Selection of knurling wheels:
wheel and axial 2xAA 2xBR  2xBL 1xBR
1xBL

Table 1: Knurling profiles
Knurling profile
RAAknur! with straight patfem

Manufacturing process Knurling profile

Work-
piece

RBL left-hand knurl

Workpiece Knuriing RBL

< 30°%/45

7 Txor

30°/45°

Manufacturing process

2xknuriing wheel BR

RGE lefthand/
right-hand knurling,
raised points, 30°%/ 45°

Work-
piece Txknurling wheel
BR30%/45°

RBRright-hand knurl

Knurling RBR
0°/45°

Txor

BL30°/45°

2xknuriing wheel

Table 2: Manufacturing process

Fig. 3: F711-KD exploded drawing (short lathe varianf)

Fig. 4: F712-KD exploded drawing (short lathe variant)

TOOL ADJUSTMENT

1. General information

The centre height is infegrated in the ool holder and corresponds fo the upper shank edge.

2. Tool setting
(@ hssembly ofne knuring wheels

Depending on the required profile, the foolholders can be used with one (centre bore) or two knurling wheels (each in outer bore).

F711:

Forinstallation or replacement of the knurling wheels, loosen the threaded pin (Fig. 1, Pos. 3) completely or loosen the threaded pins (Fig. 3, Pos. 3) slightiy.

Then, the axle pins (Fig. 1, Pos. 4; Fig. 3, Pos. 2) and knurling wheel can be removed. Mount the new knurling wheel with the axle pins and clamp with
the threaded pin. Ensure that the axle pin is clamped with the radius notch (Fig. 1, Pos. 4) or on the planar surface (Fig. 3, Pos. 2).

Note:When using one knurling wheel, the fixed clamping fakes place via the rear (Fig. 1, F711-LD) or centre bore (Fig. 3,F711-KD).

In the process, with use of one knurling wheel with & 15 mm, the maximum working range can be extended to @ 50 mm.

F712:

Forinstallation or replacement of knuring wheels, loosen the threaded pins (Fig. 2, Pos. 5; Fig. 4, Pos. 5) slightly and remove the shoulder bolts (Fig. 2, Pos. 3; Fig. 4,
Pos. 3) and knurling wheel and washer (Fig. 2, Pos. 2; Fig.4, Pos. 2).Then mount the new knurling wheels with the shoulder bolf and washer and clamp with the

threaded pins. Ensure that the shoulder bolt is clamped on the planar surface.
Note:When using one knurling wheel, the fixed clamping fakes place via the rear bore (Fig. 2, F712-LD) or centre bores (Fig.4,F712-KD).

() Clamping postion of ool

Clamp the fool at an angle of 90° o the workpiece for radial machining (Fig.5).

90&

Fig. 5: Radial machining direction

T x Clamping
angle 90°

(3 Setting the clearance angle

In order fo guarantee a better material flow during axial machining, correct the clearance angle of the knurling

holder with the threaded pins in the shank (Fig. 1, Pos. 2; Fig. 2, Pos. 7; Fig. 3, Pos. 4; Fig.4, Pos.6) by 1°-2° (Fig.6).

This value depends on the materials to be machined.

Approoch position of the fool

The workpiece can be scratched slightly with the fool in order to defermine the approach position (cf.Fig. 7).
In the process, when using fwo knurling wheels, ensure that they engage simufianeously.

Alteratively, the exact approach position can be calculated for CNC programming with the following formula.
This value depends on the knurling wheels which are in use, as well as the radius of the workpiece and shows

the approach position a, relative fo the rotation centre (Fig. 7).
Caution: Calculation only applies with use of two knurling wheels
An additional safely distance must be observed based on workpiece folerances.

) . 4
a=ry— (Tw * sin (arcsm <(rw T 2))) * tan

Legend:

r,,=Radlus of the workpiece

r,=Radlus of the knurling wheel

c = \iariable according
fo Table 3

890 kﬁ

Fig. 6: Radial and axial machining direcfion
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Z
Clearance angle 1°

tx

a

[/

. c
arcsin|{ ————
((Tw + 1) * 2)
2
Knurling 7 F712
wheel @ Variable ¢ Variable ¢
10 10.5 -
15 - 15.6
20 204 204

Table 3: Variable ¢ for approach position

2\

Fig. 7: Approach position in X direction

APPLICATION

3. Setting the profile depth

The profile depth is set in the component by moving in the X direction and coresponds fo approximately the half pitch p (with 90° fiank angle), (Fig. 8).After reaching
the depth, the residence time of the tool should be between 3 and 10 revolutions of the workpiece: Then disengage the fool while the spindle is rofaing. The profile is
completely knurled when the tooth fips are closed (Fig. 8, ref. 1).A new setfing is required when the profile is not completely knurled (Fig. 8, ref. 2). Running info the profile

again is possible, because the knurling wheels catch in the existing profile.

Note:

Setting of

profile depth = Pich

With 90° fiank angle

Guidelines for calculation of the material displacement are provided in chapter 8.This depends on the knurling profile, workpiece diameter and pitch.

1/2p

@ Formed profile
Fig. 8: Different profile pattem

&e

@ Unformed profile

4. Feed rate in Z direction

With axial knurling, adjust in the X-dlirecfion first, observing the residence fime in the
process (see chapter 3).Then move in the Z-dlrection unfil the desired knur! width is
achieved. After the limit position is reached, the residence fime shoulld be approx. 3 fo

10 revolutions.

Then disengage the fool while the spindle is rofating.
For guideline values for feed rate and cutting speed, please refer o chapter 7.
Note: Only fool type F712 is designed for machining up fo a shoulder.

5. Manufacturer's recommendation

Replace the axle pin (Fig. 1, Pos. 4; Fig. 3 Pos. 2) or washer bolt (Fig. 2, Pos. 3; Fig.4, Pos. 3), knurling wheels (Fig. 1, Pos. 6; Fig. 2, Pos. 8; Fig. 3, Pos. 6; Fig.4, Pos. 7) and

7. Guidelines for cutting speed and feed rates

8. Material displacement

washer (Fig. 2; Fig.4, Pos.2) after a reasonable number of cycles, no later han upon appearance of significant wear or deviating process parameters. Inspect the o { (mmA] — i ]
. . Knurli ¢ [m/min] ial ) ke
slot of the knurl holder for wear and widening. e wmpweﬁe ) Radial T Material W°'[*,g';°eﬂ
An adequate flow of coolant is recommended. U o >03<>05< >10< >15¢ freaing S |omlow {0z |02 |02 0% 00 - | - | -
) : . . 20 soel 4 | o] ) ]
Note:Aways use knuriing wheels with the same pifch! g 10/15/20 50 Y 2 008 | 015 | 023 [ 024 | 028 | 035 | 044 | 053 | 062 | 070 | 098
6.1 bleshoofi steel 10-40 [10/15/20/25| 25 | 55 | 005 | 010 | 020 | 013 | 010 | 007 Stainless 5 g‘g ‘0115 %23 gf g;g gi g-“? 3'4] e
. [rouplesnoolin 40-100 | 15/20/25 | 30 | 60 | 005 | 010 | 025 | 018 | 012 | 008 steel 15 10 015 | OF 5 45 | 051 i
9 100-250 | 20/%5 20 | 6 |00 | o0 | 030 | 020 | 013 | 009 2 010 [ 014 [ 020 | 026 | 031 | 033 | 043 | 050 [ 062 | - | -
. . PR 250 2% 30 | 60 | 005 | 010 | 0% |02 | 014 | 010 B 5 0080121018 1020/021/02]0%5108) - | - | -
Problem: Reason /Cause: Solution: Saness o 01520 | 15 | 40 | ooa | 008 | 012 | 008 | 005 | 004 o 15 010 | 014 | 020 | 026 | 028 | 029 | 035 | 041 | 044 | 048 | 055
) ) o ) ) ) steel 10-40  [10/16/20/25| 20 | 50 | 005 | 010 | 017 | on | 009 | 006 % 010 ] 015 | 020 | 025 | 028 | 030 | 036 | 043 | 046 | 050 | 053
The profile is not completely formed, The profile depth setfing is not correct Adjust setting (see chapter 3, Setting the profile depth) 40-100 | 15/20/25 | 25 | 50 | 005 [ 010 | 021 | 015 | 010 | 007 Auminium 5 009 | 015 | 019 | 0231028 | 030 | 041 | 04O | - | - | -
: 100-250 | 20/%5 2 | 50 |00 | o0 | 02 | 017 | on | oo8 15 010 [ 015 | 019 | 026 | 029 | 033 | 045 | 051 | 057 | 065 | -
surfoce ontheocitip 2250 2 25 | 5 | 005 | o0 | 027 | o8 | 012 | 009 2% 009 [ 015 [ 019 | 026 | 029 | 032 | 045 | 052 | 059 | 065 | 075
The profile has a double knurling ~Feed rafeincorrect —Adjustfeed rate as specified in chapter 7 Boss <10 | 10/1/20 | 30 | 75 | 004 | 008 | 015 | 009 | 006 | 005 Table 6: Knurling profile acc. o DIN2: RAA
. B B 10-40  [10/15/20/25| 40 85 005 010 021 014 on 007
~Profile depthioolarge —Seffing as specified in chapter 3 20100 | 15202 | 45 | % | 005 | o0 | 02 | 019 | o13 | 008
. L . . . . Pitch [mm] 03 04 05 06 07 08
E —Residence fime inthe engagementtoolong - Residence fime should be befween 3 and 10 revolutions of the workpiece 100-250 | 20/25 45 | 90 | 005 [ 010 | 032 | 021 | 014 | 009 k0
>250 2% 45 | 9 | 005 | 010 | 034 | 022 | 015 | on Material CLELTD Enlargement of workpie
- . . . . [mm]
= imegularprofieform —Deficient concentricity of the workpiece —Overfumworkpiece diameter M T froe culing 5 |011015]020(024]028]034] 045 085] - | - | -
(24 _qupqgeofmewo[kpieoeduetoexoessive _Checke)densiomength 202100 10/20/25 | 35 70 | 005 | 010 | 03 | 028 | 015 | 010 steel 15 0.11]0.15[0.22 | 0.26 | 0.30 | 0.35 | 0.45 | 0.52 | 0.67 | 0.73 | 0.85
9 projection and clomping pressure 100-250 | 20/25 | 3 | 70 | 005 | 010 | 038 | 025 | 016 | on 255 g;; g:j gfg gig g;‘]’ ggj gi: 322 0701072 0.90
i i Stainl 191 0. 451052) - | - | -
E ~Correct clearance angle as specified in chapter 2, ref. 3 >20 ® 3 | 70 | 005 [ 00040 |02 | 08 |08 s.s;r\‘ess 15 012020023031 035|040 051 [0.62]066]073]097
== Table 5: Cutting speed and feed rafe 2 012018 024027037039 049|059 | 080 0.84 | 0.96
Spangle collets on the profile ~Residence fime of the foolinthe engagement - Residence fime should be between 3 and 10revolutions of the workpiece Brass 5 ) KAE NI CEEY KON Y KN O M S e
foolong _Ch_e“mngdm_ass‘)ec'ﬁed'ncmme” 25 0.11]015[022[022|025|030] 040 045|055 061068
’ ) —Adjustrough fum diometer and/or pitch Auminium 5 012] 014|021 |024]029[034] 041|051 | - | - | -
—Tooth pitch does not reach the workpiece 15 012018 0.23| 026|036 | 0.40| 0.50 | 056 | 0.56 | 0.61 | 0.75
25 0.12]0.18|025|0.28| 037|039 0.50|0.58 | 0.77 | 0.82 | 0.96
Excessive material displace- —Feed rate value incomrect —Adjust feed rate as specified in chapter 7 : .
) X ) " o Table 7: Knurling profile acc. to DIN82: RBL30°/RBR30°
mentatknurling end (oxial) —Profile depth is not correct —Seffing as specified in chapter 3 9P
—Clearance angle is not correct —Correct clearance angle as specified in chapter 2, ref. 3 Pifch [mm] 03 04 05 06 07 08 10 12 15
) ) B ) B Workpiece @
Spirals are formed in the profle ~Workpiece deflects —Checkextension length/supportworkpiece s {mm] bt et
~Clearance angle s not correct —Correct clearance angle as specified in chapter 2, ref. 3 Free-cufting 5 0121016]020]025]033 | 041]055]065] - | - | -
. : e steel 15 0.13]022|0.30|0.32|0.35|041|0.52 062|067 | 081|095
~Feedratevaluetoohigh ~Observe cutfing data as specified in chapter 7 2 012018028 | 0.32 | 0.35 | 038 | 0.5 | 0.67 | 0.7 | 087 | 0.98
~Incorrect centre height —Correct centre height Stainless 5 011020025030 036(039|085[085| - | - | -
. N . ) e steel 15 0.10{0.14| 021|024 | 029|034 | 043|053 | 0.66 | 0.72| 0.88
—Overpressure onthe profile —Depth adjustmenttoo high —Seffing as specified in chapter 3 2 011013020 025|028 032|044 | 052|067 |0.70] 0.83
—Diometer reduction at the beginning of —Incorrect approach position/setting outside - Setting mustfake place in the component (observe chapter 3) Brass fﬁ g:; g:: g:g ggg ggg ggg ggg gjg oislowl s
the knurling ofthe workpiece - s S
25 0.12{0.17|022|0.23|0.27 | 0.30 | 0.38 | 0.41 | 0.48 | 0.50 | 0.63
. . . . L P . P inii 5 0.10{ 015|021 [0.25]|033]036| 050|057 | - - -
Thefinished diameter of the workpiece —\Various material influences —Observe guidelines for the material displacement as specified in chapter 8 Huminium 15 0110141020025 028|033 043|054 0.67 | 071|089
istoosmall —Incorrect rough tum diameter —Adjust roughtum diameter 25 011015022 025]029(034] 044053 0.68] 0.69 | 0.88
Table 8: Knuriing profile acc. fo DIN82: RGE30°
Table 4: Troubleshooting
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