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FORM ERRORS AND TOPOGRAPHY AFTER FACE MILLING
WITH VARIOUS MACHINING PARAMETERS
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HHOXUBKHU ®©OPMH [ TOIIOI'PA®IA [ICJIA1I ©®PE3EPYBAHHA 3 PI3HUMU
ITAPAMETPAMU MEXAHIYHOI OBPOBKHU

VY poOoTi npeAcTaBieHa OLiHKA BIUIMBY YMOB pi3aHHS HA MIOPCTKICTh MOBEPXHI 00poOseHoi
MiJ] 4ac TOpIEBOro (pe3epyBaHHsS 3arapToBaHOi cTami. SIK 3MiHHI YMOBH MPUNHSIN TOJIOB-
HUM YHHOM TJHOWHY OOpOOKH, momady W 4mciio Jie3 TopieBoi ¢pesu. [linTBepkeHo, 110
dpesepyBaHHs 3 OUIBIIOK MIUOMHOI 00POOKH, MOAAUCIO M YMCIOM PIKYYUX JIe3 MPUBOAUTH
JI0 OUTBIIMX MOTPINTHOCTEH (hopMu 00pobIIeHOT TTOBEpXHi. 3HAXOHKCHHS OJHOPIIHIX 00p00-
JIOBAJIbHUX CIIIJIIB ABOCISIMOBAHUX HE OOOB'I3KOBO Ma€ CBIIYUTH IMPO OUIBIIY ILIOMIUHY 00-
pOOJICHOT TOBEPXHI UMM B OJTHOCTIPSIMOBAHUX CJIIJTIB.

B pabote npencraBiieHa olleHKa BIMSHUAS YCIOBHIA pe3aHMs Ha IIEPOXOBATOCTH MOBEPXHOCTH
00paboTaHHOH BO BpeMs TOPLIEBOro (pe3epoBaHus 3aKaJeHHOH cTaiu. B kauecTBe nepemMeH-
HBIX YCJIOBUI NPUHSIIN ITIaBHBIM 00pa3oM IiyOMHY 00paboTKH, ojauy U YUCiO JIe3BUi TOp-
1eBoit ¢pesnl. [loarBepkeHo, uto ppesepoBanue ¢ OONBIICH TITyOHMHON 00padOTKH, mogaueit
¥ YHCJIOM PEXYIIUX JIE3BUHM MPUBOIUT K OOJIBIIIMM MOTPEITHOCTSIM (popMBI 00pabOTaHHOM T10-
BepxHOCTH. HaxoxieHne oJHOpOIHBIX 00pabOTOYHBIX CIIEAOB JIByHAlpaBIEHHbIX He 00s3a-
TEJIFHO JI0JKHO CBUIETENILCTBOBATH O OOJbIIEH TIIOCKOCTH 00pab0TaHHOM MOBEPXHOCTH YEM Y
OJIHOHAIPABJICHHBIX CJIE/IOB.

In work the estimation of influence of conditions of cutting on a roughness of a surface of the
tempered steel processed during face milling is presented. As variable conditions have ac-
cepted mainly depth of processing, submission and quantity edges of a face mill. It is con-
firmed, that milling with greater depth of processing, submission and quantity cutting edges
leads to greater errors of the form of the processed surface. The finding homogeneous traces
bidirectional not necessarily should testify to a greater plane of the processed surface than at the
unidirectional traces.

1. INTRODUCTION

Accurate machining of hardened steel, especially turning and milling [1,
4-7], is treated recently as finish operation replacing grinding. Therefore ma-
chined surface accuracy, determined by roughness or dimensional tolerances of
workpiece, has a great importance in the processes. Many results of research [2,
3, 5-7] indicate that during face milling high flatness error can be expected. The
error consist of deviation STRt,, and STRt, in logitudinal and transverse section
respectively.
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2. RANGE, CONDITIONS AND TECHNIQUE OF RESEARCH

Research have been carried out on the FND32F milling machine made of
AVIA. As workpiece was used slab made of the 55NiCrMoV (52+1HRC) steel
with dimensions Lxa, = 250x75,3mm. Surface of the slab was milled by one,
two and six wedges fixed to face mill 4.01006R323 (made of Kennametal) and
diameter D=87 mm. For milling round wedges RNGN 120700 T01020 made of
mixed ceramics, grade KY 1615 (made of Kennametal) were used.

Table 1 — Range of research

f, [mm/tooth] n [rev/min]
No. | a [mm] (v [m/min]) | (v [m/min]) 2 (z)
1 0.05
: o 0,15 (168) 1120 306) 1(0,33)
3 ’ 0,15 (504) 3(1)
4 0,15 (639)
. 0,50 008 (341) 710 (194) 6 (2)

Machining conditions is presented in tab. 1. In passes done by the face
mill with six wedges rotational speed was decreased due to power of machine
tool. In each of conditions 1-5 three passes were done, after which machined
surface profiles have been registered.

For recording of machined surface profiles incremental length gauge

MT12B with resolution 0,0005 mm and ball-shaped contact tip was used.
Values STRt,, and STRt, of deviations were given as a distance between maximal
and minimal position of approximated profiles points measured relative to
movement path of the gauge. The profiles recording was done in section pre-
sented in fig. 1 Scatter of measured quantities STRt,, and STRt, was characte-
rized in figures as a maximum range.
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Figure 1 — Recording places of profiles in longitudinal and transverse sections
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3. RESULTS AND ANALYSIS OF RESEARCH
From figures 2 and 3 follows that both deviations STRt, in longitudinal
sections and STRt, in transverse sections increases with increasing of the mill

load (rise of the a,, f, and z;).
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Figure 2 — Influence of face milling conditions (1-5 according to tab. 1) on deviation STRt,,
in middle longitudinal section
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Figure 3 — Influence of face milling conditions (1-5 according to tab. 1) on deviation
STRt, in transverse section measured in various milling lengths |
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Figure 4 — Influence of face milling conditions (1-5 according to tab. 1) on profiles
of machined surface in middle longitudinal a) and transverse b) sections
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Many literature sources [6, 7] indicate that in order to obtain flat surface
after face milling axis of the mill must be set perpendicular to feed direction. In
the conditions whole machined surface has homogenous bi-directional lays.
From fig. 4 and 5 follows that it can not to be true. Static tilt of face mill axis is
changing due to machining forces. As given in [5], when thrust force is higher
back of the mill goes down and bi-directional lays can forms. Repeated cutting
of machined surface by back of the mill occurred for some of the passes in con-
ditions 2 and 3 as well as for all passes in conditions 4 and 5 (fig. 5). It caused
arising of lesser concave profile in transverse section (fig. 4).
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Figure 5 — Lays obtained in applied face milling conditions (1-5 according to tab. 1)

4. CONCLUSIONS

When milling with higher depth of cut a,, feedrate f, and number of
wedges z. higher form errors of machined surface (deviations STRt,, and STRt,)
are obtained. Occurance of homogenous bi-directional lays can not testify higher
flatness of machined surface than for uni-directional lays.
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