OPERATING MANUAL

cutkNURLNG TooL CO0 1 / C621

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.

C601/Co21 series Ordering spare parts:
Machinin Knurling profiles on the workpiece:
direction ‘ & ‘rkp Please specify the fool number
and the corresponding position
number (see Figures 1 and 2).
axiol Selection of knurling wheels:
1x BR30° 1xAA
1xBR15°

Table 1: Knurling profiles

Knurling profile

RAAknur with
sfraight pattemn

Manufacturing process Knurling profile
RBR right-hand knurl 30°

Manufacturing process

Knurlingwheel AA \  —_—

7 Knurling RAA

Knuriing RBR

Knuring wheel BR30® Workpiece

Table 2: Manufacturing process

Fig. 2: Exploded drawing C621

1. General information

Produce a chamfer (30°-45°) on the workpiece with a minimum width corresponding fo haf of the pitch of the knurling wheel on the start of the workpiece.
The centre height s infegrated in the fool shank for version C601 and coresponds o the upper shank edge (Fig.3).

With variant C621, the centre height cormesponds fo the centre of the screw (Fig.4, ref.C).

The concentricily of the workpiece must be max.0.03 mm.

3. Tool setting
(DCk]mping position

Clamp the fool at an angle of 90° o the workpiece.

() Ciearonce angle adusment and checking the knurt impression

With comect use, the knurl impression is approx. 1/3 of the width of the knuriing wheel
(Fig.5, ef.A).The maximum immersion depth should only be a few hundredths.
Ensure thatthe front cut of the knurling wheel immerses in the material.

Ifthere is a knurl impression as shown in Figure 5, ref.B,a correction of the fool must

g
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be carried out.
E For this purpose, pivot the tool slightly in the fool holder until the comect knurl impression Fig. &: Check of the knurlimpression
& is provided.
E @ max 1.0 Mm —» j«—
Y @ Knurbeginning ]
8 Fig. 3:C601 centre height Fig. 4:C621 centre height The beginning of the knurling takes place approx. 1 mm after the beginning of X R
< the workpiece (Fig. 6, ref. A). 5
g’ 2. Knurling wheel assembly Caution: Do not start knurling in the middle/ in front of the work piece! (Fig. 6, ref. B) ?
= For assembly and/ or changing of the knuriing wheel (Fig. 1 + Fig.2, Pos.4),first loosen the flat headed screw (Fig. 1, Pos. 2) or the cylinder head screw (Fig.2, Pos.2)
completely and remove the knurling wheel and washer (Fig. 1, + Fig.2, Pos. 3). Then fit the knuriing wheel and the washer on the bearing bush (Fig. 1,+ Fig.2, Pos.5) and
re-fighten with the screw.
Observe the forque specification inTable 3, chapter 7.
4. Setting of the profile depth and feed rate in X direction 6. Correction of the cutting head
The profile depth is set approx. 1mm behind the chamfer of the workpiece inthe X direction and cormesponds to approximately the half pitch p (with 90° flank angle),  If spirals form during production of a RAA profile (Fig. 8), it can be corrected by
(cf.Fig. 7). After reaching the limit depth, the residence time of the fool should be 3 - 10 revolutions of the workpiece. Then move in the Zdiirection until the desired adjusfing the knurling head with the adjusting screws (Fig. 9+ Fig. 10, Pos. 10).
knurl widthis achieved. Variant C601
Then disengage the tool while the spindle is rotating. Adjustment can take ploce directy with the two fine-adjusting screws (Fig. 9, Pos. 10).
For this purpose, unscrew screw 10a and adjust the inclination with screw 10b or vice
. " versa.After adjustment, fighten the opposite screw handHight.
Setting of profile depth =i With 90° farkangle VoG, 9 opos 9
For this ool type, the hexagonal nut must be loosened first (Fig. 10,Pos. 12).Then, loosen
the clamping screw (Fig. 10, Pos. 11) and lightly tension agcin in order fo achieve 100
90° zeroplay adjustment. For this purpose, unscrew screw 10a and adjust the inclination Fig. 9: Exploded drawing C601
: with screw 10b or vice versa. After adjustment, fighten the opposite screw handHight.
5. CheCklng the profile depth Re-fighten the clamping screw and hexagonal nut.
=z The corect profile depth has been reached when the profile is knurled completely
o (Fig. 7, ref. 1). Anew setfing takes place when the profile is not completely formed \
'<T: (Fig. 7, ref. 2). Re-adjustment in the profile is possible, because the knurling wheels | LS
(:l) caichinthe existing profile. v
S: For guideline values for feed rate and cutfing speed, please refer fo Table 5, chapter 9. a —_—
< S 4 — ——
(1) Formed profie (2) Unformed profie /\ﬁ% @m%
Fig. 7: Different profile pattem Fig. &:Profil enor
Fig. 10: Exploded drawing C621
7. Manufacturer's recommendation 9. Guidelines for cutting speed and feed rates
The fiat head screw (Fig. 1, Pos. 2) or cylinder screw (Fig. 2, Pos. 2), bearing bush (Fig. 1 +Fig. 2, Pos. 5) and washer (Fig. 1+ Fig. 2, Pos. 3) should be replaced affer f [mm/U]
an appropriate number of cycles, no later than after appearance of considerable wear or deviating process parameters.
An adequate flow of coolant or cutting ol is recommended! ! Axial
Workpiece . .
Note: Amaterial displacement of min. 0.03 mm and max. 0.1 mm can arise during the cut knuriing. Material @ Knurling wheel @ Radial Pitch
Ifthe screws loosen (Fig. 1, Pos. 2; Fig. 2, Pos. 2) during the process, use of LOCTITE® threadlockers is highly recommended. Tl [mm] itch [mm]
Ensure thatthe bearing surface of the knurl holder s free from chips and inspect it regularly for damage. 05 >1.0
The opfimal seffing must be defermined in the process. from  to <10 <15
<10 89/145/215 40 70 10.04|0.08 | 020 | 0.13| 0.08 | 0.07
Designation Torque Pos. no. Free- 10-40 |89/14.5/21.5/32/42 | 50 90 |0.05|0.10 | 028 | 0.18 | 0.14 | 0.10
M2.6 flat head screw 0.85 Nm Fig.1, Pos.2 cutting 40-100 145/215/32/42 65 110 | 0.05| 0.10 | 0.35 | 0.25| 0.17 | 0.11
M3 fne-adjusting sorew | 1.5 F-1Pos 10 steel | 100-250 215/32/42 65 | 110 005|010 | 042 |028| 018 013
M10 Allen screw 5Nm Fig. 2, Pos.2
) >250 32/42 80 100 | 0.05| 0.10 | 045 | 029 | 0.20 | 0.14
M6 fine-adjusting screw 5Nm Fig.2, Pos. 10
= i <10 89/145/215 22 40 | 0.04 | 0.08 | 0.14 | 0.09 | 0.06 | 0.05
<Z( M10 cylinder head screw 5Nm Fig.2, Pos. 11
B Toed Toquespeciicatons Stainless 10-40 |89/145/21.5/32/42| 30 50 | 0.05 010 0.20 | 0.13 | 0.10 | 0.07
9 steel 40-100 145/215/32/42 35 60 | 0.05 0.10 | 025 | 0.18 | 0.12 0.08
= 8.Troubleshooting 100-250 21.5/32/42 35 60 | 0.05| 0.10 | 029 | 0.20 | 0.13 0.09
Problem: Reason/Cause: Solution: >250 32/42 45 55 | 0.05| 0.10 | 031 | 021 | 0.14 | 0.10
The knurled profileis not completely formed, - The profile depth sefting is not correct Adjust the profile depth setting as specified in chapter 4 <10 89/145/215 55 100 | 0.04 | 0.08 | 0.22 | 0.14 | 0.09 | 0.08
surfaceonhefooifp 10-40 |89/145/215/32/42 | 70 | 125 | 0.05|0.10 | 031 | 020 | 0.15 0.11
Knurled profile in knurled unevenly — Deficient concentricity of the workpiece —Overfum workpiece diamefer Brass 40-100 14.5/21.5/32 /42 90 155 | 005 0.10 | 039 | 028 0.18 0.12
—Warpage of the workpiece due fo excessive —Check extension length and clamping pressure
projection —Supportworkpiece 100-250 21.5/32/42 90 155 | 0.05] 0.10 | 046 | 031 | 0.20 | 0.14
Spirals are formed in the knurled profile —Workpiece deflects —Check extension length / support workpiece >250 32/42 115 | 140 1 0.05] 0.10 | 049 | 032 | 0.22 0.15
~Incorrect sefting or incorrect approach —Setting of the profile depth fakes place in the <10 89/145/21.5 70 | 120 | 0.04 | 0.08 | 0.12 | 0.08 | 0.05 | 0.04
~Tiltof the cutfing head incorrect component (cf. chapter 4) _
 Adjusthefitofhe cutfing head ¢ chapler ) - 10-40 |89/145/21.5/32/42 | 80 150 | 0.05| 0.10 | 0.17 | 0.11 | 0.08 | 0.06
The frished diormeferof heworkoiece s of Theprofiedephsefing snof coret st e profe depthsef P— Aluminium| 40-100 145/215/32/42 110 | 160 | 0.05 | 0.10 | 0.21 | 0.15 | 0.10 | 0.07
e finished diometer of the workpieceisnot -~ —The profile dej ing is not corte —Adjustthe profile depth setfing s specified in chapter
correctorhasacone —Clearance angle adjustment of the fool —Correction with inclination of the ool holder 100-250 21.5/32/42 110 | 160 | 0.05] 0.10 | 0.25 | 0.17 | 0.11 0.08
isincorrect >250 32/42 130 | 150 | 0.05 | 0.10 | 0.27 | 0.18 | 0.12 | 0.08
Table 4: Troubleshooting Table 5: Cutting speed and feed rafe
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