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Abstract

The main purpose of the article is to increase productivity, reduce processing time and at the same
time increase the cutting speed. The results are also displayed in Excel using a number of cutting
parameters. For this purpose, the article shows the results of both high-speed milling and high-speed
turning of a machine with different types of tools, as well as processing of one tool on different types of
machines. Unlike other machines, in general, the work on the machines of universal processing centers
turned out to be more productive. The feed rate of the machine tools is the focus area here. If we increase
cutting values, then the tool life is reduced and that leads to higher tool costs. With universal high-
performance machines we cannot save costs for tools (we can only save machine tool costs). Compared to
universal high-performance machines, we can save tool costs with Universal Machining Center.
Therefore, it is suggested to do the machining with the universal machining center, although the
machining time and cutting time is faster with the universal high-performance machine.

Keywords: stepped cylindrical surface, universal processing center, shaped turning, cutting depth, cut-
ting parameters, service (working) life.
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Xiilasa

Hom yiiksok verisli frez, hom do yiiksok verisli torna emalinda bir dozgahin miixtalif név alotlorlo vo eyni
zamanda bir alatin miixtolif nov dozgahlarla emalindan alinan naticolor magalodo géstarilmisdir. Digar dozgahlardan
forgli olaraq, timumilikds universal emal markozlori dozgahi ilo aparilan amaliyyatda daha ¢ox mahsuldarhq slds
olunmasi miioyyan edilmisdir. Burada diggot dozgahlarin veris siiratina yonaldilir. Kasmo parametrlorini artirsaq,
alotin uzunémiirliiyii, daha dogrusu istismar miiddoti azalir, bu da alot Xarclorinin artmasina sabab olur. Universal
yiiksok emal dozhgahlarinda biz alstlorin xarcina gonast eds bilmorik (yalniz dozgahlarin xarcine gonast eds bilarik).
Universal yiiksok emal dozgahlar: ilo miiqayisads biz universal emal morkoz dozgahlar ilo alstlorin (hazirlanmas,
emali) xarclorino gonast edo bilorik. Buna goro do, universal yiiksok emali dozgahinda emal vo kasmo miiddatlori
daha siiratli yerins yetirilmasino baxmayaraq, universal emal morkazinds emal etmok daha tovsiys olunasidir.

Acar sozlar: pillali silindirik fasonlu sath, universal emal morkoz dozgahi, silindirik fasonlu torna emali, kasmoa
dorinliyi, kasmo parametrlori, istismar miiddati.
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AHHOTAIHSA

B cratbe moka3aHbl pe3ynbTaThl Kak BHICOKOCKOPOCTHOW ()pe3epHOM, TaK W BBICOKOCKOPOCTHOW TOKAPHOM
00paboTKH CTaHKA C pa3HBIMU TUIIAMU MHCTPYMEHTOB, a Takke 00pabOTKH OJHOTO MHCTPYMEHTA Ha Pa3HBIX THUIAX
CTaHKOB. B oTiim4me OT Apyrux CTaHKOB, pad0OTa HA CTAHKaX YHUBEPCAIBHBIX 00pa0aThIBAIONIUX IIEHTPOB OKa3allach
0oJiee MPOU3BOAUTENHLHON. B 1MeHTpe BHUMaHUS 3/1eCh CKOPOCTh MOJaul CTaHKOB. ECii MBI yBeTUUHBaeM HapaMeT-
pBI pe3aHus, TO CPOK CIY>KObI MHCTPYMEHTa CHHYKAETCS, YTO NMPUBOAWT K YBEIMUEHHUIO 3aTpaT HAa WHCTpyMeHT. C
YHUBEPCATBLHBIMH BHICOKOTIPOU3BOAUTEIHHBIMU CTAHKAMH MBI HE MOXKEM COKOHOMHUTH Ha HHCTPYMEHTaX (MbI MOXKEM
COKOHOMHTH TOJILKO Ha CTaHkax). [1o cpaBHEHHWIO ¢ YHHBEPCAIbHBIMU BHICOKOMIPOU3BOIUTEILHBIMI CTAHKAMH, MBI
MOJKEM COKOHOMHTH Ha WHCTPYMEHTAJBHBIX CPEICTBAX C IOMOIIBI0 YHHBEPCAJIBHOTO 00padaTHIBAIOMIETO IICHTPA.
[To3TOMy peKOMEHTyeTCsl BBITIOIHATh 00pab0TKY Ha YHHUBEPCAILHOM 00pabaThIBAIONIEM IICHTPE, XOTs BpeMs o0pa-
OOTKH ¥ BPEeMs PE3KH MCHbIIIC HA YHUBEPCATBHOM BBEICOKOIPOU3BOAUTEIIEHOM CTaHKE.

KiaioueBble ciioBa: CTylneH4YaTas HUIMHAPpUYICCKasa C(l)OpMIdeBaHHaH NOBCPXHOCTD, yHI/IBepcaIII)HHﬁ

oOpabaThIBalOIMi IIEHTpP, LWIMHApPHUYECKas TOKapHas o0paboTka, riyOMHa pe3aHws,
HapaMeTpsl pe3aHus, CPOK CIIYKOBI.
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Giris

Metalkasmoda siiratin yaxsilagdirilmas,
alotin davamliliginin artirilmasi, titromoanin so-
viyyasinin asagi olmasi, siiratli veris horokati,
emal vaxtinin azaldilmasi vo intigalin giiciiniin
azaldilmasi yiiksok siiratli mexaniki emalin
osas toloblorindon biridir. Kasma siiratinin va
verisin sadoca olaraq artirilmasi emal vaxtinin
azalmasina gotirib ¢ixarir [6].

Kasmo prosesinds rejim elementlarinin
yiiksaldilmasi alotin davamliligini azalda bilor
ki, bunun da naticasinds alatin sarfiyyat: arta-
cag Vo sonunda omok mohsuldarligi asagi
diisocok. Masinlarin layihalondirilmasinds bo-
yiik dinamika (giic, enerji) masalalarinin halli
tolob olunur. Naticados yiiksok veris harokatinin
totbigindo masalalor xirdaliglar: ilo hall oluna-
rag, texnoloji proseslarin layihalondirilmasinda
boyiik rol oynamalidir [1-4].

Magalanin magsadi

Maogsad mohsuldarligi artirmaq, emal
vaxtini azaltmaq vo eyni zamanda kosmo
sliratini artirmaqdir. Naticolor bir sira kasma
parametrlarindan istifado etmokls, Excel-da da
gostarilir.

Yiiksok verisla kasan frezlama amaliyyatimin
manfi xiisusiyyatlori

Ogor dozgah biitiin oxlar istigamatinda
yiiksak siiratls isloyirss, bu halda boyiik veris-
lo frezloma omoliyyatini asas vo komokgi vaxt-
larda yerino yetirmok olar [2, 3]. Xatti intigal-
larin harokati yiiksok verigin siiratindon asili-
dir. Ona goro do dozgahlarin harokatli kons-
truksiyalarini yiingiil ¢okids hazirlamaq lazim-
dir. Dazgahmn biitiin sistemi — alot vo pastah
yiiksok saviyyado sortliya malik olmali, ara
boslugsuz va titromasiz islomalidir.

Bu cohoatdon yiiksok siirat oldo etmok
ticlin xususi yiikksok mohsuldarligli spindel
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baslhiglarini istifado etmok lazimdir. Bu baslig-
larda spindel iizorindoki yastiglarin morkoz-
don gagma qiivvasi ilo yiiklonmali olmas1 mas-
Iohat goriilmiir. Ciinki bu, spindelin zadslon-
masins gatirib ¢ixarir.

Kasma siiratinin artmasi alstin yeyilmo-
sini artirir vo onun doziimliiliiylinii asag: salir.
Ona gora do RPI sisteminds alotlori yeyilmo-
yo davamli materiallardan hazirlayirlar [6].
Moarkazdon qagma qiivvasinin titromodon qur-
tulmast iiciin RPI sisteminds firlanan alot kicik
disbalans vo meyllonmolor, radial vurma vo
yiiksak siiratdon amala golon vurmalar miisahi-
do olunur. Buna gora do bu alatlor sort olmali
vo konstruksiya elo olmalidir ki, morkozdan
qagma qiivvalorinin kompensasiya olunmasini
tomin etmolidir [2-3].

Hesablanma iiciin istifads edilon metod

Yiiksok verigli frez emal {iglin: Asagida
gostarilon poladlar frez emal: ilo yanasi torna
emal: tigiin do istifado edilo bilor (P-az legirlo-
yici polad, K-boz ¢uqun, S-nikel torkibli legir-
loyici polad, O- 01.00.XO, M-austenik pas-
lanmayan polad, N-aliiminium torkibli legirlo-
yici polad, H- barkliliyi yiiksok olan polad [5].

Hesablamaya baslamaq ii¢iin frez emal
zamani1 biitin dozgahlarda emal dorinliyi,
tumumi enlilik parametrlori vo timumi uzunlug
parametrlori daxil edilmolidir. Naticodo doz-
gah kosmo alstinin parametrlorini avtomatik
olaraq hesablayir [5].

Asagida verilmis dozgahlar1 frez emali
zaman istifads eds bilorik: Multitask 01 - Fut-
ter 203,2 mm - 304.8 mm, Machining Center
01, Universal-Bearbeitungszentrum; Univer-
sal-Hochleistungsmaschine, Multitask 02
Futter 406,4 mm - 609,6 mm; Bearbeitungs-
zentrum 02. Tapsiriglarimizi yerina yetirmoak
ticiin, iz (plan) frezloma prosesini hamar bir
soth tigiin se¢dik.
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Asagidaki frez alotlori hor zaman frezlo
emal prosesini yerina yetirmok tigiin istifado
edilir: CoroMill® 245 (qarisiq istehsal tigiin il-
kin se¢im); CoroMill® 365 (t6kmo materialla-
rin kobud emalindan yarim tomiz emalina Kimi
ilkin se¢im); CoroMill® 360 (agir kobud emal
ticiin ilkin se¢im); CoroMill® 210 (guqun va
poladda yiiksok verisli {iz frezlomo prosesi);
CoroMill® 345 (yiiksok mohsuldarliq tgtin il-
kin se¢im); CoroMill® 425 (t6kma materialla-
rin tomiz emal tgiin ilkin se¢cim); CoroMill®
490 (90°-li konar hissalorin vo ya dar armatur-
lu komponentlorin emali tigiin); CoroMill®
200 (yarim emal ti¢iin doyirmi daxili frezaloyi-
ci); CoroMill® 745 (igtisadi emal tigiin ilkin
se¢im); CoroMill® Century (Aliiminiumun do-
gig emal: tgiin ilkin se¢im); CoroMill® 331
(geriys yansitma vo vibrasiyaya hassas tatbig-
lor tigiin); CoroMill® S-60 (t6kma materiallar-
da yiiksok mexaniki emal ti¢in kobud frezlo-
mo).

Hesablama asagidaki qiymatlorlo yerina
yetirilib: emal dorinliyi = 5 mm; Umumi eni =
10 mm; Umumi uzunlugu =500 mm.

Qeyd: bu parametrlor digor giymatlorlo
do yoxlanilib [5].

Yiiksok verisli torna emal ii¢iin

Asagida gostorilon dozgahlar: torna ema-
I1 zaman istifado edo bilorik: Multitask 01 -
Futter 203,2 mm - 304.8 mm, Drehmaschine
01 — Langdreher Drehmaschine 02 - Futter <
152.4 mm, Drehmaschine 03 - Futter 152.4
mm - 304.8 mm, Drehmaschine 04 - Futter
304.8 mm - 406,4 mm, Drehmaschine 05 -
Futter 406,4 mm - 533,4 mm Universal-Hoch-
leistungsmaschine, Multitask 02 - Futter 406,4
mm - 609,6 mm.

Tapsiriglarimizi yerina yetirmok tigiin,
fasonlu kaski (plan) torna emal prosesini konar
silindirik bir soth tigiin se¢dik.
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Asagidaki torna alstlori hor zaman torna
emal prosesini yerina yetirmok iigiin istifads
edilir: CoroTurn® Prime (PrimeTurningTM —
hor torofo donma/ firlanma alstlori), Coro-
Turn® 107 (tok torofli ISO karbid 16hvalori
olan torna alatlori), T-Max® (yuvarlag kerami-
kaya malik karbid 16vho torna alstlori), Coro-
Turn® 300 (sokkiz konarli karbid 16hvalori
olan torna alatlori), CoroCut® XS (xarici kigik
diametrli torna alatlori), CoroCut® 1-2 (gox
yonlii kaski ilo ayirmaya vo yiv agmaya malik
torna alatlori), T Max® P (iki torafli 1SO Kar-
bid 16hvalari olan torna alstlori), CoroTurn®
TR (tok torofli karbid 16hvalorari olan torna
alatlori).

Hesablama prosesi asagidaki qiymatlorlo
yerino yetirilib: Baslangic diametr=45 mm;
Son diametr=42 mm; Emal uzunlugu=50mm;
Tilin maksimum radiusu=2 mm; Baglangic
diametr 40 mm-don asag1 ola bilmaz.

Qeyd: Bu parametrlor digor giymatlorlo
do yoxlanilib [5]. Verilmis koasma parametr
giymatlari programla hesablama zamani avto-
matik olaraq, aldo olunub (codv. 1-4).

Qeyd: Zerspanungsleistung — Emal giict,
Spindel Drehzahl — Spindel firlanma say1, Sch-
nittiefe — Kasma doarinliyi, Schnittparameter —
Kasmao parametrlori, Stahl — Polad.

Ikinci hesablama omaliyyati: Yongarin
maksimum galinligi=0,50mm; Kasma darinli-
yi=5mm; Soyuducu yaglayict maye tipi=biitiin
novlar. Hesablama zamani biza malum oldu ki,
soyuducu-yaglayict mayelar noticods heg bir
doyisiklik gostormir.

Qeyd: Bu parametrlor digar giymatlorlo
do yoxlanilib. Karbid 16hvanin (kasici alat his-
sasinin) hesabati diiz vo yuvarlaq kasici konar
hissalor ilo aparilib. Goarginliyin maksimum
galinlig: P polad tigiin 0,05 < x 1,2, H polad:
tictin 0,02 < x < 0,35 olmalidir. Kasma siirati
P,S,K va M poladlarinda yoxlanilib. Natica be-



Azarbaycan Miihandislik Akademiyasinin Xabarlori
2022, cild 14, N 1, 5.41-51
omirli S.F. va basq.

Herald of the Azerbaijan Engineering Academy
2022, vol. 14, no. 1, pp. 41-51
Amirli S.F. et al.

ladir ki, an yiiksok kasma siiratini uzunomiirlii-
liik miiddatindan asili olarag, P poladi ilo emal
zamani alds etmak miimkiindiir [5].

Cadval 1 — Excel-do grafiki tosvirlor
a) Miixtolif materiallardan ibarat olan alot (345-
100Q32-13H)

Table 1 — Graphic drawings in Excel
a) A tool made of different materials (345-
100Q32-13H)

Cadval 3 — Excelds grafiki tosvirlor (Miixtalif alotlorden
ibarat olan material (P n6vli polad)
Table 3 — Graphic drawings in Excel (Material consist-
ing of various tools (type P steel)

Schnittparameter S Stahl | M Stahl | P Stahl

Zerspanung- 3,96 KW |11,9KW | 17,4 kW

sleistung

Spindel Drehzahl | 96,4 1/min (638 1/min| 1020
1/min

Schnittiefe 5mm 5mm 5mm

Cadval 2 — Excel-do grafiki tasvirlor
b) Forqli alatlordon ibarat olan olan material
(P novlii polad)
Table 2 — Graphic representations in Excel
b) Material consisting of different tools (P-type

C4-CP- C5-CP- C6-CP-
Parameter 25BR- 25BR- 25BR-
27060-11B| 35060-11B |45065-11B
Zerspanung- 486 KW | 4.86KW | 4,86 kW
slesitung (1)
Zerspanung- 107kW | 107KW | 10,7 KW
sleistung (2)
Spindel . . .
2670 1/min| 2670 1/min {2670 1/min
Drehzahl (1)
Spindel . . .
2670 1/min| 2670 1/min {2670 1/min
Drehzahl (2)
Schnitttiefe (1) 1,5 mm 1,5 mm 1,5 mm
Schnittiefe (2) 1,5 mm 1,5mm 1,5 mm

Cadval 4 — Excelds grafiki tosvirlor
Miixtalif materiallardan ibarat olan alot (CP-25BR-

2020-11).

Table 4 — Graphic drawings in Excel
Tool made of different materials (CP-25BR-2020-11)

steel)

R245- 345- R365-

. 125Q40- | 100Q32- | 125Q40-
Schnittparameter 194 134 W15H
Zerspanung- 177kW | 17,4KW | 185 kW
sleistung
Spindel Drehzahl | 825 1/min {1020 1/min| 864 1/min
Schnitttiefe 5mm 5 mm 5mm

Parameter M Stahl P Stahl
Zerspanungsleistung (1) 3,29 kW 4,87 kW
Zerspanungsleistung (2) 7,22 KW 10,7 kw
Drehzahl Spindel (1) 1360 1/min  |2670 1/min
Drehzahl Spindel (2) 1360 1/min  |2670 1/min
Schnittiefe (1) 1,5 mm 1,5 mm
Schnittiefe (2) 1,5 mm 1,5 mm

Iné | Raarhed Srahili
Ur beitung: )

der Montagevorrichtung: gute Stabilitat
Werkzeugspindel - Drehmoment-Diagramm

MMC [Nm)

N [1/min]

Werkzeugspindel - Leistungsdiagramm

Ok 2k 4k

6k 8k

10k 12k 14k 16k 18k 20k

N [1/min]

Sakil 1 — Universal emal markazinds alot spindelinin firlanma momenti diaqrami ve giic diaqrami kimi tasviri
Figure 1 — Description of tool spindle as torque diagram and power diagram in universal machining center




Azarbaycan Miihandislik Akademiyasinin Xabarlori Herald of the Azerbaijan Engineering Academy
2022, cild 14, N 1, 5.41-51 2022, vol. 14, no. 1, pp. 41-51
omirli S.F. va basq. Amirli S.F. et al.

Universal-Hochleistungsmaschine, Stabiitdt der Montagevorrichtung: gute Stabilitst

Werkzeugspindel - Drehmoment-Diagramm Werkzeugspindel - Leistungsdiagramm
12% 250+
‘“W 200 °
E "~ g 150
=
§ ™ £ o
.
% 50
Ok + 0é - v
ok 200k 400K ok 200k 400K
N [1/min) N [1/min]
Hauptspindel - Drehmoment-Diagramm Hauptspindel - Leistungsdiagramm
12 250+
10k 4 200+ ° ®
z &* f 1504
g |
s “J 1004
,ﬂ ]
Ok 0
Ok * 4 0k * 4
N [1/min) N [1/min]

Sakil 2 — Universal yiiksok emalda alot vo asas gpindel diaqram tosviri
Figure 2 — Universal high machining tool and basic spindle diagram description

Diagrammtitel Diagrammtitel
1200
1000

- 388888
2

S Stah! M Stahl P Stahl Zerspanungsleistung Spindel Drehzahl Schnittiefe

—Zerspanungsleistung Spindel Drehzahl Schnittiefe w=—==5 Stahl e====M Stahl =P Stahl

Sokil 3 — Qrafik tosvir 1. Kasmo parametrlorinin S, M Sakil 4 — Qrafik tosvir 1.1. Kasmo parametrlorinin S, M

Vo P poladlarinda doyiskonliyi (codval 1) Vo P poladlarinda doyiskonliyi (codval 1)
Figure 3 — Graphic description 1. Variability of cutting Figure 4 — Graphic description 1.1 Variability of cutting
parameters in S, M and P steels (table 1) parameters in S, M and P steels (table 1)
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Diagrammtitel
1200

1000

Zerspanungsleistung Spindel Orehzahl Schnitttiefe

e R245-125Q40-12H w9 345-100Q32-13H  w=im R365-125Q40-W1SH
Sokil 5 — Qrafik tosvir 1.2. Kosma parametrlorinin P
poladinda fargli alatlorlo hesablanmasindan alinan
gostaricilar (codval 2)

Figure 5 — Graphic description 1.2. Indicators ob-
tained from the calculation of cutting parameters in P

steel with different tools (table 2)

Diagrammititel

1200

1000 /\
800
600
400
200
o

R245-125Q40-12H 345-100Q32-13H R365-125Q40-W15H

ST ppa——
—70TSD gs g p D tiefe

Sakil 6 — Qrafik tosvir 1.3. Kosma parametrlorinin P
poladinda fargli alstlorlo hesablanmasindan alinan
gostaricilar (codval 2)

Figure 6 — Graphic description 1.3. Indicators ob-
tained from the calculation of cutting parameters in P
steel with different tools (table 2)

Diagrammititel

el M Stahl e P Stahl

Sokil 7 — Qrafik tosvir 1.4. Kosmo parametrlorinin M
Vo P poladlarinda doyiskanliyi (codval 3)

Figure 7 — Graphic description 1.4. Variability of
cutting parameters in M and P steels (table 3)
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Diagrammititel
6000

5000
4000
o0 /
2000 /

1000
0 -
M Stahl

P Stahl

gsleistung (2)
~Drehzahl Spindel (2)

e 7€7S P 8 8 (1) st ZeTSP

wetiee Drehizahl Spindel (1)

=t Schiittiefe (1) =t Schittiefe (2)

Sokil 8 — Qrafik tosvir 1.5. Koasma parametrlorinin M
Vo P poladlarinda doyiskonliyi (cadval 3)

Figure 8 — Graphic description 1.5. Variability of
cutting parameters in M and P steels (table 3)

Diagrammititel

el C4-CP-25BR-27060-11B = C5-CP-258R-35060-118

el C6-CP-25BR-45065-118
Sakil 9 — Qrafik tosvir 1.6. Kasmo parametrlorinin P
poladinda fargli alatlorlo hesablanmasindan alinan
gostaricilor (codval 4)
Figure 9 — Graphic description 1.6. Indicators ob-
tained from the calculation of cutting parameters in P

steel with different tools (table 4)

Diagrammtitel
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Sakil 10 — Qrafik tosvir 1.7. Kosmo parametrlorinin P
poladinda fargli alatlorlo hesablanmasindan alinan
gostaricilor (codval 4)

Figure 10 — Graphic description 1.7. Indicators
obtained from the calculation of cutting parameters

in P steel with different tools (table 4)
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Qeyd: Schnittgeschwindigkeit - Kosmo siirati, Maximale Spandicke - Yongarin maksimum
qalinligi, Standzeit - Istismar vaxt miiddeti, Wendeschneidplatte — karbid 16hve (kesici alot
hissasi), Allgemeine Drehbearbeitung-Umumi torna emal1, Gerade Schneidkante - diiz kosici
konar hisss, Runde Schneidkante - yuvarlaq hissali kasici kanar hisss

Sakil 11 — Kasma siiratinin P poladinda uzunémiirliiliik miiddatindon asililig
Figure 11 — Dependence of cutting speed on longevity in P steel
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Sakil 12 — Kasma siiratinin M poladinda uzunémiirliilitk miiddstindon asililig
Figure 12 — Dependence of cutting speed on longevity in M steel
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Sakil 13 — Kasma siiratinin K poladinda uzundmiirliilik miiddstinden asililig:
Figure 13 — Dependence of cutting speed on longevity in K steel

Moanba: “Pascal Dirk Fritzsche, BTU Cottbus-
Senftenbergds Metalkason dozgahlar kafedrasi
labaratoriyasinda“

Monba: “Pascal Dirk Fritzsche, BTU Cottbus-
Senftenbergds Metalkasan dazgahlar
kafedrasinin labaratoriyasinda“

Sokil 14 — Pillali silindrik fasonlu sathin torna emali
Figure 14 — Lathe machining of stepped cylindrical

surface

Sakil 15 — Karbid 16vha (kasici alat hissasi)
Figure 15 — Carbide plate (cutting tool part)
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Manba: “Pascal Dirk Fritzsche, BTU Cottbus-
Senftenbergds Metalkoason dazgahlar
kafedrasinin labaratoriyasinda“

Sakil 16 — RPI Torna emalt

Figure 16 — CNC Turning

Monba: “Pascal Dirk Fritzsche, BTU Cottbus-
Senftenbergdo Metalkasan dozgahlar kafedrasi
labaratoriyasinda“

Sokil 17 — Torna (Barmagq frez) alotlori

Figure 17 — Turning (finger milling) tools

Ilk hesablama amoaliyyati zamam alnan
naticalar:
Yiiksok verisli frez emali

Universal emal morkozi vo digor doz-
gahlarla miiqayisads, frezlomo prosesi (S, P,
H, F, N, M, O, K) poladin néviindon asili ol-
mayaraq universal yiiksok emal dozgahinda
daha siiratli hoyata kegirilo bilor. istisna ola-
rag, universal yiiksok emal dozgahinda (Uni-
versal Hochleistungsmaschine) vo universal
emal morkozindo (Universal Bearbeitungs-
zentrum) bazi alotlorlo frezloms prosesi eyni
vaxt arzinda gorilos bilar [5].

50

Olbotts ki, kasma siirati vo disin payina
diison veris universal yiiksok emal dozgahinda
(Universal Hochleistungsmaschine) daha yiik-
sokdir (yalniz bazi hallarda bunlar barabar ola
bilor). ©ksor hallarda asagidaki dozgahlar de-
mok olar ki, frezlomo prosesini eyni vaxtda
yerina yetirir.

Universal Hochleistungsmaschine va
Multitask 02 - Futter 406,4 mm - 609,6 mm
Universal Bearbeitungszentrum vo Bearbei-
tungszentrum 02 Universal emal morkazinds,
hesablama prosesi zamani alot spindelinin
diagram tosvirini oldo etmok miimkiindiir
(ham firlanma momenti diagrami kimi, hom
do giic diagram1 kimi). Universal yiiksok emal
hom alat spindeli, hom ds asas spindel olmagla
iki diagram tosviri alds edo bilarik [5-7].

Iqtisadi samaralilik naticalari:

Digoar dozgahlardan forgli olarag, univer-
sal yiiksok emal dozgahinda dozgah Xxarcino
gonast eds bilarik. Lakin, alat va karbid 16vhe-
si (kasici alat hissasi) tigiin olan xarclor digor
dozgahlar ilo miigayisads, universal yiiksok
emal dozgahinda daha yiiksakdir.

Digor dozgahlardan forgli olarag, univer-
sal yiiksok emalda dozgahin emal vaxtinin vo
kosmo miiddatinin (imumilikds) daha siiratli
oldugunu miiayyan etmok olur.

Universal yiiksok emal dozgahlarinda is-
tismar miiddati daha uzundur. Cox az hallarda
biitiin dozgahlar ig¢iin istismar miiddati eyni-
dir. Bunlar asason verilmis qiymatlora gérs vo
nadir hallarda alotin néviine gors dayisir [5].

Natica

Demok olar ki, oxsar naticolor yalniz
frez emalinda deyil, eyni zamanda torna ema-
linda da goriilo bilar: kasma miiddati, yongar-
dan yongara goadar olan vaxt miiddati vo emal
vaxt middati diger dozgahlara nisbaton uni-
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versal yiiksok verisli dozgahda daha siirotli ye-  digar dozgahlara nisbaton uzundur. Igtisadi so-
rina yetirilir. Istisna hallarda kosmo miiddati  moralilik noticalori yiiksok verisli frez emalin-
bozon biitiin dozgahlarda eyni ola bilor. Yalmiz ~ daki kimi, yiiksok verigli torna emalinda da
istismar vaxt middati (torna) Drehmaschine  eynidir.

04 - Futter 304.8 mm - 406,4 mm dozgahinda

=
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