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ÂÑÒÓÏ

Îáðîáêà ìåòàë³â òà ³íøèõ êîíñòðóêö³éíèõ ìàòåð³àë³â ÿâëÿº ñî-
áîþ ñóêóïí³ñòü ä³é, ñïðÿìîâàíèõ íà çì³íó ôîðìè é ðîçì³ð³â çàãîòîâêè
øëÿõîì çíÿòòÿ ïðèïóñêó ð³çàëüíèìè ³íñòðóìåíòàìè íà ìåòàëîð³çàëü-
íèõ âåðñòàòàõ, ÿê³ çàáåçïå÷óþòü çàäàíó òî÷í³ñòü ³ ÷èñòîòó ïîâåðõí³.

Çàëåæíî â³ä ôîðìè äåòàëåé, õàðàêòåðó îáðîáëþâàíèõ ïîâåðõîíü
³ âèìîã äî íèõ, îáðîáêó ìîæíà âèêîíóâàòè ð³çíèìè ñïîñîáàìè: ìåõàí³-
÷íèì (òî÷³ííÿ, ôðåçåðóâàííÿ, ñòðóãàííÿ, ñâåðäë³ííÿ, ïðîòÿãàííÿ,  øë³-
ôóâàííÿ òà ³í.), åëåêòðîô³çè÷íèì ³ åëåêòðîõ³ì³÷íèì (åëåêòðî³ñêðîâà,
åëåêòðîêîíòàêòíà, àíîäíî-ìåõàí³÷íà, õ³ì³÷íà, õ³ì³êî-ìåõàí³÷íà, åëåêò-
ðîõ³ì³÷íà îáðîáêà), óëüòðàçâóêîâèì, ïðîìåíåâèìè (îáðîáêà åëåêòðî-
ííèì ïðîìåíåì, ñâ³òëîâèì ïðîìåíåì). Êîæíèé ç³ ñïîñîá³â îáðîáêè çä³é-
ñíþºòüñÿ íà â³äïîâ³äíîìó óñòàòêóâàíí³ òà ìàº ñâîþ ãàëóçü ðàö³îíàëüíîãî
çàñòîñóâàííÿ.

Íà á³ëüøîñò³ ìàøèíîáóä³âíèõ çàâîä³â îáðîáêà ð³çàííÿì ñòàíî-
âèòü 45�60% çàãàëüíî¿ òðóäîì³ñòêîñò³ âèãîòîâëåííÿ ìàøèí. Êëàñèô³-
êàö³ÿ ìåòîä³â îáðîáêè ïîâåðõîíü äåòàëåé ð³çàííÿì âðàõîâóº ê³íåìàòè-
÷í³ îçíàêè (çà ïðèíöèïîì ñïîëó÷àííÿ ðóõ³â çàãîòîâêè é ³íñòðóìåíòà),
îçíàêè, ùî âèçíà÷àþòü ñóòí³ñòü äàíîãî ìåòîäó îáðîáêè, òîáòî ô³çè÷í³
îñîáëèâîñò³ ïðîöåñó ð³çàííÿ, à òàêîæ  êîíñòðóêö³þ âèêîðèñòîâóâàíîãî
ð³çàëüíîãî ³íñòðóìåíòà. Âèâ÷åííÿ çàêîíîì³ðíîñòåé, ÿê³ ìàþòü ì³ñöå ó
ïðîöåñ³ îáðîáêè ìàòåð³àë³â ð³çàííÿì, óäîñêîíàëåííÿ êîíñòðóêö³é ð³çà-
ëüíèõ ³íñòðóìåíò³â, ïðèñòðî¿â ³ ìåòàëîð³çàëüíèõ âåðñòàò³â, óêðàé íåîá-
õ³äíå ÿê äëÿ ðàö³îíàëüíîãî êåðóâàííÿ ïðîöåñàìè ð³çàííÿ, òàê ³ äëÿ
ðîçðîáêè òà âïðîâàäæåííÿ á³ëüø äîñêîíàëèõ òåõíîëîã³÷íèõ ïðîöåñ³â
âèãîòîâëåííÿ äåòàëåé ìàøèí, àïàðàò³â ³ ïðèëàä³â.
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Ðîçä³ë 1

ÇÀÃÀËÜÍ² Â²ÄÎÌÎÑÒ²

Ïðè ïðèçíà÷åíí³ åëåìåíò³â ðåæèìó ð³çàííÿ íåîáõ³äíî âðàõîâó-
âàòè õàðàêòåð îáðîáêè, òèï ³ ðîçì³ðè ³íñòðóìåíòà [1], ìàòåð³àë éîãî
ð³çàëüíî¿ ÷àñòèíè (äèâ. òàáë. 1, 2), ìàòåð³àë òà ñòàí çàãîòîâêè [1, 2], òèï
òà ñòàí óñòàòêóâàííÿ. Åëåìåíòè ðåæèìó ð³çàííÿ âñòàíîâëþþòü ó ïî-
ñë³äîâíîñò³, çàçíà÷åí³é íèæ÷å.

Òàáëèöÿ 1
Âèá³ð ìàðîê øâèäêîð³çàëüíèõ ñòàëåé

äëÿ ð³çíèõ ð³çàëüíèõ ³íñòðóìåíò³â

àêðàÌ
³ëàòñ

òíåìóðòñí³éèíàâþëâîòîãèÂ

81Ð
õèíéà÷èâçèêáîðáîÿëä³ëñè÷óìîòó,â³äèâõ³ñó

îãîí÷³ìàíèäõàâîìóââ³ëà³ðåòàìõèíé³öêóðòñíîê
ÿííåæàòíàâàí

9Ð
õèíüëàâóô³ëøìîìº'áîìèëàìçèìðîô¿îòñîðï

èêáîðáîÿëä)îùîòèðåêíåç,àëäðåâñ,³öç³ð(üíîõðåâîï
â³ëà³ðåòàìõèíé³öêóðòñíîêõèíéà÷èâç

5Ì6Ð 81Ð³ëàòñç³êÿ,éèìàñéèêàò

4Ô41Ð
5Ô9Ð

èêáîðáîÿëä,óç³ðåðåïîãîëàìèêæóðòñÿííàì³íçÿëä
õàâîìóâ³òñîâèòñàëâ³íâèçàðáàüòþàìîù,â³ëà³ðåòàì

èêìîðê¿îíüëàç³ðÿííàâ³ðãàíîãîíüëàìðîí
2Ô5K81Ð
8K4Ì9Ð
5K5Ì6Ð

³õèêé³òñîíé³çîðîê,õèíö³ìîêîñèâèêáîðáîÿëä
õàâîìóââ³âàëïñæîêàòà,éåëàòñõèêé³òñîëïåò

èêìîðê¿îíüëàç³ðÿííàâ³ðãàíîãîíåùèâä³ï

5Ô5K01Ð

ÿëä)îùîòèðåêíåç,àëäðåâñ,³öç³ð(èìðîô¿îòñîðï
õèíö³ìîðàæàòõèêé³òñîíé³çîðîê,õèíö³ìîêîñèâèêáîðáî

üòþàìîù,â³ëà³ðåòàì³â³âàëïñæîêàòà,éåëàòñ
ÿííàâ³ðãàíîãîíåùèâä³ïõàâîìóâ³òñîâèòñàëâ³íâèçàðáà

èêìîðê¿îíüëàç³ð

5K9Ð
àò³òñîäðåâò¿îíåùèâä³ïâ³âàëïñàòéåëàòñèêáîðáîÿëä

ìîðàäóçèòîáîðÿëäüòèäîõä³ï,³òñîêçÿ'â

01K9Ð
èêáîðáîÿëä,üíîõðåâîïõèíüëàâóô³ëøìîìº'áîìèëàìç

æîêàòà,éåëàòñõèíö³ìîðàæ,õèêé³òñîíé³çîðîê
þòñ³êçÿ'âàòþòñ³äðåâòþîíåùèâä³ïç³â³ëà³ðåòàì
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Òàáëèöÿ 2
Âèá³ð ìàðîê òâåðäèõ ñïëàâ³â äëÿ ð³çíèõ âèä³â îáðîáêè ð³çàííÿì

èêáîðáîðåòêàðàõàòèäèÂ

³öáîðáîèðïóâàëïñîãîäðåâòàêðàÌ

-åöåëãóâ
-îãåëõèâ

õèíàâ
éåëàòñ

-îêæàâ
-þëáîðáî

õèíàâ
â³ëà³ðåòàì

-îíé³çîðîê
¿îêé³òñ
-ñóà³ëàòñ
îãîíò³íåò

óñàëê

óíàòèò
îãîéàò
â³âàëïñ

óíóâà÷ -îðîüëîê
-åìõèâ

â³ëàò
õ¿àò

â³âàëïñ
BH 042 BH

007�004

1 2 3 4 5 6 7 8
³öð³êîïÿíí³÷îòåâîíðî×

óìîíð³ìîíâ³ðåíèðï³íèëàêîàò
óìîòñà÷âèðåðåïàòóç³ðç³ç³ðåðåï

èìàðàäóç³ííàç³ð

01K5T
21K5T

8KB
B8KB

01K5T
21K7TT

8KB
B8KB

21K5T
8KB
B8KB

8KB
B8KB

4KB
8KB
B8KB

8KB
B8KB

4KB
6KB
8KB

èðï³öð³êîïÿíí³÷îòåâîíðî×
àòóç³ðç³ç³ðåðåïóìîíð³ìîíâ³ðåí

³ííàç³ðóìîíâðåðåïçåá

8K41T
01K5T

4KB
8KB
B8KB

4KB
8KB 4KB

4KB
6KB
8KB

4KB
M6KB

4KB
6KB

èðï³öð³êîïÿíí³÷îòåâîíðî×
³ç³ðåðåïóìîíð³ìîíâ³ðîíñîíä³â
³ííàç³ðóìîíâðåðåïçåáàòóç³ðç

6K51T
8K41T

01K5T
4KB
8KB

4KB
M6KB 8KB 4KB

8KB
3KB
M6KB

3KB
M3KB
4KB

ÿíí³÷îòåâîòñè÷àòåâîòñè÷â³ïàÍ
³ííàç³ðóìîòñà÷âèðåðåïèðï

6K51T
8K41T
01K5T

4KB
8KB
B8KB

4KB
8KB 4KB

4KB
6KB
8KB

M6KB
3KB
M3KB
4KB

óìîòñà÷âèðåðåïèðïÿíí³÷îòåí÷îÒ
³ííàç³ð 3K03T

6K51T � M6KB 4KB
3KB
M3KB
4KB

3KB
M6KB

3KB
M3KB
4KB

óìîíâðåðåïçåáèðïÿíí³÷îòåí÷îÒ
³ííàç³ð 6K03T � M3KB

M6KB

4KB
M6KB
M3KB

3KB
M3KB

3KB
M3KB
M6KB

3KB
M3KB
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1 2 3 4 5 6 7 8
ÿííàâóðåçåðôåâîíðî× 6K51T

8K41T
01K5T

01K5T
4KB
8KB

21K5T
01K5T
8K41T

4KB
8KB

4KB
6KB
8KB

�
4KB
6KB
8KB

åâîòñè÷éåâîòñè÷â³ïàÍ
ÿííàâóðåçåðô

4K03T
6K51T
8K41T

6K51T
8K41T
01K5K

6K51T
8K41T

4KB
8KB

6KB
4KB M6KB

3KB
M3KB
4KB

õèêîáèëãåíÿííåëäðåâÑ
â³ðîâòî)õèíüëàìðîí(

01K5T
B21K5T

8KB
B8KB

B21K5T
21K7TT

8KB
B8KB

B21K5T
8KB
B8KB

8KB
B8KB

4KB
6KB
8KB

8KB
B8KB

4KB
6KB
8KBâ³ðîâòîõèêîáèëãÿííåëäðåâÑ 6K51T

8K41T
01K5T
B21K5T

�

õèêîáèëãåíÿííàâþëäðåâñçîÐ
â³ðîâòîõèíåëäðåâñîðïüä³ãåëàäçàç 8K41T

01K5T
6K51T

4KB
8KB 8KB

01K5T
8K41T

8KB

4KB
8KB

3KB
M3KB
4KB

M6KB
M3KB
4KB
3KB

õèêîáèëãåíÿííàâþëäðåâñçîÐ
àòõèíàâîê,õèòèëóâ³ðîâòî

õÿëàòåäõèíàâîïìàòø

01K5T
21K5T

8KB
B8KB

21K5T
21K7TT

8KB
B8KB

21K5T
B8KB
8KB

�
4KB
6KB
8KB

�
4KB
6KB
8KB

õèêîáèëãÿííàâþëäðåâñçîÐ
â³ðîâòîõèíåëäðåâñîðïüä³ãåëàäçàç 6K51T

8K41T
4KB
8KB

4KB
8KB �

3KB
M3KB
4KB

M6KB
4KB

3KB
M3KB
4KB

Ïðîäîâæåííÿ òàáë. 2
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1 2 3 4 5 6 7 8
õèêîáèëãÿííàâþëäðåâñçîÐ

³õèíàâîê,õèòèëóâ³ðîâòî
õÿëàòåäõèíàâîïìàòø

01K5T
21K5T

8KB
B8KB

21K5T
21K7TT

8KB
B8KB

21K5T
8KB
4KB

�
M8KB
8KB
4KB

�
4KB
8KB
M8KB

ÿííàâóðåêíåçåâîíðî× 6K51T
8K41T
01K5T
21K5T

8KB

01K5T
4KB
8KB

M6KB
4KB

4KB
8KB

4KB
6KB
8KB

M6KB
4KB
6KB
8KB

åâîòñè÷éåâîòñè÷â³ïàÍ
ÿííàâóðåêíåç 4K03T

6K51T
8K41T

6K51T
8K41T
01K5T

M6KB

M6KB 4KB
8KB

3KB
M3KB
4KB

4KB
3KB
M3KB
4KBåí÷îòàòñîàòºíäåðåïîÏ

ÿííàòðîãçîð 4K03T
6K51T

4K03T
6K51T

M6KB
M3KB

M6KB
4KB

4KB
M6KB
3KB

3KB
M3KB
M6KB

M6KB
M3KB

ÿííàç³ðä³âàòêîâàíàêÿííàç³ðîðÏ 6K51T
8K41T
01K5T

4KB
8KB
B8KB

M6KB
4KB

4KB
8KB

4KB
6KB
8KB

M6KB
3KB

3KB
M3KB
4KB

³ç³ðÿííàç³ðàíºíäåðåïîÏ 6K51T
8K41T

6K51T
8K41T

4KB

M6KB
4KB 4KB

M6KB
M3KB

3KB
M3KB
4KB

M6KB
M3KB
3KB

4KB
M6KB
6KB

³ç³ðÿííàç³ðàíåí÷îòàòñÎ 4K03T
6K51T

4K03T
6K51T
8K41T

M6KB
M3KB

3KB
M3KB

Çàê³í÷åííÿ òàáë. 2
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Ãëèáèíà ð³çàííÿ t. Äëÿ ÷îðíîâî¿ (ïîïåðåäíüî¿) îáðîáêè ïðè-
çíà÷àþòü, ÿêùî öå ìîæëèâî, ìàêñèìàëüíó ãëèáèíó ð³çàííÿ, ÿêà äîð³â-
íþº çíà÷åííþ çàãàëüíîãî ïðèïóñêó íà îáðîáêó àáî á³ëüø³é éîãî ÷àñòè-
í³. Äëÿ ÷èñòîâî¿ (îñòàòî÷íî¿) îáðîáêè ¿¿ ïðèçíà÷àþòü çàëåæíî â³ä âèìîã
äî òî÷íîñò³ ðîçì³ð³â òà ê³íöåâî¿ øîðñòêîñò³ îáðîáëþâàíî¿ ïîâåðõí³.

Ïîäà÷à S. Äëÿ ÷îðíîâî¿ îáðîáêè âèáèðàþòü ìàêñèìàëüíî ìîæ-
ëèâó ïîäà÷ó íà îñíîâ³ õàðàêòåðèñòèê æîðñòêîñò³ òà ì³öíîñò³ òåõíîëî-
ã³÷íî¿ ñèñòåìè «Âåðñòàò�Ïðèñòð³é�²íñòðóìåíò�Äåòàëü» (ÂÏ²Ä), ïî-
òóæíîñò³ ïðèâîäó âåðñòàòà, ì³öíîñò³ òâåðäîñïëàâíî¿ ïëàñòèíè ð³çöÿ òà
³íøèõ îáìåæóþ÷èõ ôàêòîð³â. Äëÿ ÷èñòîâî¿ îáðîáêè ¿¿ âèáèðàþòü çà-
ëåæíî â³ä íåîáõ³äíîãî ñòóïåíÿ ê³íöåâî¿ òî÷íîñò³ òà øîðñòêîñò³ îáðîá-
ëþâàíî¿ ïîâåðõí³.

Øâèäê³ñòü ð³çàííÿ V. Øâèäê³ñòü ð³çàííÿ îá÷èñëþþòü çà åìï³-
ðè÷íèìè ôîðìóëàìè, âñòàíîâëåíèìè äëÿ êîæíîãî âèäó îáðîáêè. Âîíè
ìàþòü òàêèé çàãàëüíèé âèãëÿä:

 V
C

T t SÒàá
V

m X Y= ,

äå VÒàá�øâèäê³ñòü ð³çàííÿ, îá÷èñëåíà çà òàáëè÷íèìè äàíèìè; T�ïåð³-
îä ñò³éêîñò³ ³íñòðóìåíòà; m�ïîêàçíèê â³äíîñíî¿ ñò³éêîñò³, ùî çàëåæèòü
â³ä ìàòåð³àëó îáðîáëþâàíî¿ äåòàë³ òà ³íñòðóìåíòà, òîâùèíè çð³çó, âèäó é
óìîâ îáðîáêè; t�ãëèáèíà ð³çàííÿ; S�ïîäà÷à; CV, X, Y�êîåô³ö³ºíòè,
ùî âðàõîâóþòü âëàñòèâîñò³ îáðîáëþâàíîãî ìàòåð³àëó, ìàòåð³àëó ð³çàëü-
íîãî ³íñòðóìåíòà òà ³íø³ ôàêòîðè.

Çíà÷åííÿ êîåô³ö³ºíòà CV òà ïîêàçíèê³â ñòåïåíÿ, ùî âõîäÿòü äî
ñêëàäó öèõ ôîðìóë, ÿê ³ ïåð³îäó ñò³éêîñò³ ð³çàëüíîãî ³íñòðóìåíòà, ùî
çàñòîñîâóºòüñÿ äëÿ ïåâíîãî âèäó îáðîáêè, íàâåäåí³ â òàáëèöÿõ öüîãî
ïîñ³áíèêà äëÿ êîæíîãî ¿¿ âèäó. Øâèäê³ñòü ð³çàííÿ, îá÷èñëåíà çà òàá-
ëè÷íèìè äàíèìè, âðàõîâóº êîíêðåòí³ çíà÷åííÿ ãëèáèíè ð³çàííÿ, ïîäà÷³
òà ñò³éêîñò³ é ä³éñíà ïðè ïåâíèõ òàáëè÷íèõ çíà÷åííÿõ ðÿäó ³íøèõ
ôàêòîð³â. Òîìó äëÿ îòðèìàííÿ ðåàëüíîãî çíà÷åííÿ øâèäêîñò³ ð³çàí-
íÿ V ç óðàõóâàííÿì êîíêðåòíèõ çíà÷åíü âêàçàíèõ ïàðàìåòð³â íåîá-
õ³äíî ââåñòè ïîïðàâêîâèé êîåô³ö³ºíò KV. Ä³ñòàíåìî

 V K VV Òàá= ,

äå KV º äîáóòêîì ðÿäó êîåô³ö³ºíò³â. Òðè íàéâàæëèâ³øèõ ç íèõ º ñï³-
ëüíèìè äëÿ ð³çíèõ âèä³â îáðîáêè. Òàêèì ÷èíîì,

K K K KV m n iV V V
= ,

äå KmV
�êîåô³ö³ºíò, ùî âðàõîâóº ÿê³ñòü îáðîáëþâàíîãî ìàòåð³àëó òà

âïëèâ éîãî ô³çèêî-ìåõàí³÷íèõ âëàñòèâîñòåé íà øâèäê³ñòü ð³çàííÿ
(òàáë. 3�6); KnV

�êîåô³ö³ºíò, ùî õàðàêòåðèçóº ñòàí ïîâåðõí³ çàãîòîâ-
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êè (òàáë. 7); KiV
�êîåô³ö³ºíò, ùî âðàõîâóº âëàñòèâîñò³ ìàòåð³àëó ³í-

ñòðóìåíòà (òàáë. 8).

Òàáëèöÿ 3
Ñï³ââ³äíîøåííÿ äëÿ îá÷èñëåííÿ êîåô³ö³ºíòà KmV

Ïðèì³òêè:
1) sÂ ³ ÍÂ�ôàêòè÷í³ ïàðàìåòðè, ùî õàðàêòåðèçóþòü îáðîáëþâàëüíèé

ìàòåð³àë, äëÿ ÿêîãî ðîçðàõîâóºòüñÿ øâèäê³ñòü ð³çàííÿ;
2) êîåô³ö³ºíò KÃ, ùî õàðàêòåðèçóº ãðóïó ñòàë³ çà îáðîáëþâàí³ñòþ, òà

ïîêàçíèê ñòåïåíÿ nV (äèâ. òàáë. 4).

Ñò³éê³ñòü ³íñòðóìåíòà Ò. Ñò³éê³ñòü�öå ïåð³îä ðîáîòè ³íñòðóìå-
íòà äî çàòóïëåííÿ. Â³í íàâåäåíèé äëÿ ð³çíèõ âèä³â îáðîáêè òà â³äïîâ³-
äàº óìîâàì îäíî³íñòðóìåíòàëüíî¿ îáðîáêè. Ïðè áàãàòî³íñòðóìåíòàëü-
í³é îáðîáö³ ïåð³îä ñò³éêîñò³ ñë³ä çá³ëüøóâàòè, òîìó ùî â³í çàëåæèòü
íàñàìïåðåä â³ä ê³ëüêîñò³ îäíî÷àñíî ïðàöþþ÷èõ ³íñòðóìåíò³â, â³äíî-
øåííÿ ÷àñó ð³çàííÿ äî ÷àñó ðîáî÷îãî õîäó, ìàòåð³àëó ³íñòðóìåíòà, à
òàêîæ âèäó óñòàòêóâàííÿ. Ïðè áàãàòîâåðñòàòíîìó îáñëóãîâóâàíí³ ïðè
çðîñòàíí³ ê³ëüêîñò³ âåðñòàò³â, ùî îáñëóãîâóþòüñÿ, ïåð³îä ñò³éêîñò³ òà-
êîæ íåîáõ³äíî çá³ëüøóâàòè. Éîãî çá³ëüøåííÿ çä³éñíþºòüñÿ ç ìåòîþ
óíèêíåííÿ çðîñòàííÿ ÷àñó ïðîñòîþ âåðñòàòà ÷åðåç ÷àñò³ ïåðåíàëàãî-
äæåííÿ, âèêëèêàí³ çì³íîþ ³íñòðóìåíòà, ùî çàòóïèâñÿ.

Ó çàãàëüíîìó âèïàäêó ðîçðàõóíîê çíà÷åííÿ ïåð³îäó ñò³éêîñò³
äîñèòü ñêëàäíèé. Òîìó îð³ºíòîâíî ìîæíà ââàæàòè, ùî ïåð³îä ñò³éêîñò³
ïðè áàãàòî³íñòðóìåíòàëüí³é îáðîáö³ áóäå òàêèì:

 T TKá Ò³ ³= ,
à ïðè áàãàòîâåðñòàòíîìó îáñëóãîâóâàíí³ â³í ñòàíîâèòü

 T TKáâ Òâ= ,
äå Ò�ë³ì³òîâàíà ñò³éê³ñòü ³íñòðóìåíòà; ÊÒ³�êîåô³ö³ºíò çì³íè ïåð³îäó
ñò³éêîñò³ ïðè áàãàòî³íñòðóìåíòàëüí³é îáðîáö³ (òàáë. 9); ÊÒâ�êîåô³ö³ºíò
çì³íè ïåð³îäó ñò³éêîñò³ ïðè áàãàòîâåðñòàòíîìó îáñëóãîâóâàíí³ (òàáë. 10).

Îáðîáëþâàíèé ìàòåð³àë Ðîçðàõóíêîâà ôîðìóëà
Ñòàëü

K Km Ã
B

n

V

V

=
æ
è
ç

ö
ø
÷

750
s

Ñ³ðèé ÷àâóí
K

HBm

n

V

V

= æ
èç

ö
ø÷

190

Êîâêèé ÷àâóí
K

HBm

n

V

V

= æ
èç

ö
ø÷

150



10 Òàáëèöÿ 4
Êîåô³ö³ºíò KÃ òà ïîêàçíèê ñòåïåíÿ nV äëÿ îá÷èñëåííÿ êîåô³ö³ºíòà KmV

ëà³ðåòàìéèíàâþëáîðáÎ

òíº³ö³ôåîK KÃ

óëà³ðåòàìÿëä
àòíåìóðòñí³

ÿíåïåòñèêèíçàêîÏ nV ³öáîðáîèðï

èìÿöç³ð
,èìàëäðåâñ
,èìàðåêíåç
èìàêòðîãçîð

èìàçåðô

-äèâø³ç
-üëàç³ðîê
³ëàòñ¿îí

-ðåâòç
îãîä
óâàëïñ

-äèâø³ç
-üëàç³ðîê
³ëàòñ¿îí

-ðåâòç
îãîä
óâàëïñ

-äèâø³ç
-üëàç³ðîê
³ëàòñ¿îí

-ðåâòç
îãîä
óâàëïñ

-äèâø³ç
-üëàç³ðîê
³ëàòñ¿îí

-ðåâòç
îãîä
óâàëïñ

þöåëãóâìîòñ³ìóçàâåöåëãóâüëàòÑ
³òñîíö³ìþåæåìàò%6,0äàíîï s Â àÏÌ054<

0,1 0,1 0,1� 9,0� 9,0�

þöåëãóâìîòñ³ìóçàâåöåëãóâüëàòÑ
³òñîíö³ìþåæåìàò%6,0äàíîï

s Â àÏÌ055�054=
0,1 0,1 57,1 9,0� 9,0�

þöåëãóâìîòñ³ìóçàâåöåëãóâüëàòÑ
³òñîíö³ìþåæåìàò%6,0äàíîï s Â àÏÌ055>

0,1 0,1 0,1

¿îêîñèâàò¿îíåùèâä³ïüëàòÑ
ìÿííàç³ð³òñîíàâþëáîðáî

2,1 1,1 57,1 50,1 �

àòñèìîðõüëàòÑ 58,0 59,0 57,1 9,0 54,1
þöåëãóâìîòñ³ìóçàâåöåëãóâüëàòÑ

,àâåëåê³íîìîðõ%6,0äàíîï
àâº³äàíàâîíåäá³ëîìîìîðõ

8,0 9,0 5,1 9,0 53,1

àâåöíàãðàìîìîðõüëàòÑ 7,0 8,0 52,1 9,0 0,1
éèð³ñíóâà× � � 7,1 52,1 3,1 3,1 59,0 52,1

éèêâîêíóâà× � � 7,1 52,1 3,1 3,1 58,0 52,1
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Òàáëèöÿ 5
Êîåô³ö³ºíò KmV

 äëÿ æàðîì³öíèõ ³ êîðîç³éíîñò³éêèõ ñòàëåé

îáà³ëàòñàêðàÌ
óâàëïñ

³òñîíö³ìàæåÌ
s Â àÏÌ,

ÿííå÷àíçåíåíäåðåñÓ
àòíº³ö³ôåîê KmV

Ò9Í81Õ21 055 0,1
ÔÌ2Â2Í11Õ31 0641�0011 3,0�8,0

2Í71Õ41 0031�008 57,0�0,1
ÐÔ2Â3Í41Õ31 0021�007 4,0�5,0

ÁÔÌ8Ã8Í21Õ73 � 27,0�59,0
Ì2Â41Í41Õ54 007 60,1
Ð3Ò02Í11Õ01 008�027 58,0

Ò5Í12Õ21 0001�028 56,0
81Í32Õ02 026�006 08,0

ÒÁÂÌ9Í91Õ13 026�006 04,0
ÞÒ×Ñ21Í81Õ51 037 05,0

Ã87ÍÕ 087 57,0
ÞÒÁÌ57ÍÕ � 35,0

ÒÂ06ÍÕ 057 84,0
ÞÒ77ÍÕ 0001�058 04,0

ÐÞÒ77ÍÕ 0001�058 62,0
ÒÂ53ÍÕ 059 05,0

ÞÒÌÂ07ÍÕ 0521�0001 52,0
ÞÒÌÂ55ÍÕ 0521�0001 52,0
ÞÒÌÂ56ÍÕ 0001�009 02,0

ÞÒÂ53ÍÕ 059�009 22,0
3ÒÂ,1-3ÒÂ 0021�059 04,0

4ÒÂ,5ÒÂ 059�057 07,0
8ÒÂ,6ÒÂ 0021�009 53,0

41ÒÂ 0041�009 34,0�35,0
31Õ21 0011�006 2,1�5,1

31Õ04,31Õ03 0011�058 9,0�3,1

Òàáëèöÿ 6
Êîåô³ö³ºíò KmV

 äëÿ ì³äíèõ ³ àëþì³í³ºâèõ ñïëàâ³â

ëà³ðåòàìéèíàâþëáîðáÎ KmV

1 2
èâàëïñ³íä³Ì

þòñ³äðåâòç³ííåãîðåòåã BH 041> 7,0
þòñ³äðåâòç³ííåãîðåòåã BH 041�001 0,1

³ðóòêóðòñé³ííåãîðåòåãé³íâîíñîèðï³òñèâåöíèâñ 7,1
³ííåãîìîã 0,2
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Ïðîäîâæåííÿ òàáë. 6

1 2
é³ííåãîìîãé³íâîíñîèðï%01äàíîïþöíèâñìîòñ³ìóç

³ðóòêóðòñ
0,4

üä³ì 0,8
%51äàíîïþöíèâñìîòñ³ìóç 0,21

èâàëïñ³âº³í³ìþëÀ
³òñîíö³ìþåæåìçèâàëïñ³íðàâèë³íàâîòðàãàç³í³ìóëèñ

s
Â þòñ³äðåâòàòàÏÌ003�002= BH 06> 8,0

³òñîíö³ìþåæåìçéèíàâîòðàãàçé³í³ìþëàðþä
s Â þòñ³äðåâòàòàÏÌ005�004= BH 001>

³òñîíö³ìþåæåìçèâàëïñ³íðàâèë³í³ìóëèñ
s Â àÏÌ002�001=

0,1
³òñîíö³ìþåæåìçèâàëïñ³íðàâèë³í³ìóëèñ

s Â þòñ³äðåâòàòàÏÌ002�001= BH £ 56
³òñîíö³ìþåæåìçé³í³ìþëàðþä s Â àÏÌ004�003=

þòñ³äðåâòàò BH £ 001
³òñîíö³ìþåæåìçé³í³ìþëàðþä s Â àÏÌ003�002= 2,1

Òàáëèöÿ 7
Êîåô³ö³ºíò KnV äëÿ ð³çíèõ âèä³â çàãîòîâîê

èêâîòîãàç³íõðåâîïíàòÑ

èêð³êçåá

þîêð³êç

òàêîðï èêâîêîï

³ííóâà÷àò³íüëàòñ
þîêð³êçèêâèëä³â

é³íä³ì
³âº³í³ìþëà

èâàëïñ
-üëàìðîí

þîí
-àçåæóä
þîíåíäóðá

0,1 9,0 8,0 58,0�8,0 6,0�5,0 9,0

Òàáëèöÿ 8
Êîåô³ö³ºíò K³V

 äëÿ ð³çíèõ ìàðîê ³íñòðóìåíòàëüíèõ ìàòåð³àë³â

éèíàâþëáîðáÎ
ëà³ðåòàì

àòíº³ö³ôåîêÿííå÷àíÇ KiV èêðàìä³âîíæåëàç
óëà³ðåòàìîãîíüëàòíåìóðòñí³

1 2
àíé³öêóðòñíîK

üëàòñ
Â21K5Ò 01K5Ò 8K41Ò 6K51Ò 6K51Ò 4K03Ò 8KÂ

53,0 56,0 8,0 00,1 51,1 4,1 4,0
àò³êé³òñîíé³çîðîK

³ëàòñ³íö³ìîðàæ
8KÂ 01K5Ò 6K51Ò 81Ð

�
0,1 4,1 9,1 3,0
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Ïðîäîâæåííÿ òàáë. 8

1 2
üëàòñàíàâîòðàãàÇ CRH 05�53 CRH 26�15

6K51Ò 4K03Ò 6KÂ 8KÂ 4KÂ 6KÂ 8KÂ
0,1 52,1 58,0 38,0 0,1 29,0 47,0

éèêâîêàòéèð³Ñ
íóâà÷

8KÂ 6KÂ 4KÂ 3KÂ 3KÂ
�

38,0 0,1 1,1 51,1 52,1
³íä³ì,íóâà÷,üëàòÑ
èâàëïñ³âº³í³ìþëààò

5Ì6Ð 4KÂ 6KÂ ÑÕ9 ÃÂÕ À21Ó
�

0,1 5,2 7,2 6,0 6,0 5,0

Òàáëèöÿ 9
Êîåô³ö³ºíò KÒ³ äëÿ áàãàòî³íñòðóìåíòàëüíî¿ îáðîáêè

ïðè ñåðåäíüîìó, çà ð³âíîì³ðí³ñòþ, íàâàíòàæåíí³ ³íñòðóìåíòà

â³òíåìóðòñí³õè÷þþöàðïüòñ³êüë³K 1 3 5 8 01 51
K ³T 1 7,1 2 5,2 3 4

Ïðèì³òêè:
1) ïðè ð³âíîì³ðíîìó íàâàíòàæåíí³ ³íñòðóìåíò³â êîåô³ö³ºíò KT³ çá³ëü-

øèòè ó äâà ðàçè;
2) ïðè íàâàíòàæåíí³ ³íñòðóìåíò³â ³ç âåëèêîþ íåð³âíîì³ðí³ñòþ êîåô³-

ö³ºíò ÊÒ³ çìåíøèòè íà 20�30%.

Ñèëà ð³çàííÿ P. Ï³ä ñèëîþ ð³çàííÿ çàçâè÷àé ìàþòü íà óâàç³ ¿¿
ãîëîâíó ñêëàäîâó ÐZ, ùî ïðè ð³çàíí³ âèçíà÷àº ïîòóæí³ñòü Nå òà êðó-
òíèé ìîìåíò M íà øïèíäåë³ âåðñòàòà. Ñèëè ð³çàííÿ ðîçðàõîâóþòüñÿ
çà åìï³ðè÷íèìè ôîðìóëàìè. Çíà÷åííÿ êîåô³ö³ºíò³â òà ïîêàçíèê³â
ñòåïåíÿ ó öèõ ôîðìóëàõ íàâåäåí³ ó â³äïîâ³äíèõ òàáëèöÿõ öüîãî ïîñ³-
áíèêà çàëåæíî â³ä âèä³â îáðîáêè.

Çíà÷åííÿ ñèëè ð³çàííÿ, îá÷èñëåí³ ç âèêîðèñòàííÿì òàáëè÷íèõ äà-
íèõ, óðàõîâóþòü êîíêðåòí³ òåõíîëîã³÷í³ ïàðàìåòðè, òàê³ ÿê ãëèáèíà ð³-
çàííÿ, ïîäà÷à, øèðèíà ôðåçåðóâàííÿ òîùî, òà ä³éñí³ ïðè ïåâíèõ çíà÷åí-
íÿõ ðÿäó ³íøèõ ôàêòîð³â. Òîìó äëÿ îòðèìàííÿ ðåàëüíîãî çíà÷åííÿ ñèëè
ð³çàííÿ, ùî â³äïîâ³äàº ôàêòè÷íèì óìîâàì ð³çàííÿ, íåîáõ³äíî ââåñòè
ïîïðàâêîâèé êîåô³ö³ºíò KÐ�çàãàëüíèé ïîïðàâêîâèé êîåô³ö³ºíò, ùî âðà-
õîâóº â³äì³íè â³ä òàáëè÷íèõ óìîâ ð³çàííÿ òà ÿâëÿº ñîáîþ äîáóòîê ðÿäó
êîåô³ö³ºíò³â. Íàéâàæëèâ³øèì ³ç íèõ º êîåô³ö³ºíò KmP

. Â³í óðàõîâóº
âëàñòèâîñò³ îáðîáëþâàíîãî ìàòåð³àëó. Éîãî çíà÷åííÿ äëÿ ñòàë³ òà ÷àâó-
íó íàâåäåí³ â òàáë. 11, à äëÿ ì³äíèõ é àëþì³í³ºâèõ ñïëàâ³â�ó òàáë. 12.
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Òàáëèöÿ 10
Êîåô³ö³ºíò ÊÒâ ïðè áàãàòîâåðñòàòíîìó îáñëóãîâóâàíí³

îù,â³òàòñðåâüòñ³êüë³K
ÿñüòþóâîãóëñáî

1 2 3 4 5 6 ³7

K âT 0,1 4,1 9,1 2,2 6,2 8,2 1,3

Òàáëèöÿ 11
Ïîêàçíèê ñòåïåíÿ n òà ñï³ââ³äíîøåííÿ äëÿ îá÷èñëåííÿ

êîåô³ö³ºíòà KmP
 äëÿ ñòàë³ é ÷àâóíó

éèíàâþëáîðáÎ
ëà³ðåòàì

-îêíóõàðçîÐ
àëóìðîôàâ

ÿíåïåòñêèíçàêîÏ n ³ííå÷àíçèâèðï
¿îâîäàëêñ
ÿííàç³ðèëèñ

ÐZ èðï
³öáîðáî
èìÿöç³ð

îãîíòóðê
óòíåìîì Ì àò

èëèñ¿îâîüñî ÐO
,³ííåëäðåâñèðï
-íàâþëäðåâñçîð
³ííàâóðåêíåçé³í

¿îâîäàëêñ
ÿííàç³ðèëèñ

PZ èðï
³ííàâóðåçåðô

àíé³öêóðòñíîK
àâåöåëãóâ

üëàòñàíàâîãåëé
ç s Â£ àÏÌ006

57,0
53,0

57,0
57,0

3,0
3,0

àíé³öêóðòñíîK
àâåöåëãóâ

üëàòñàíàâîãåëé
ç s

Â àÏÌ006>

57,0
57,0

57,0
57,0

3,0
3,0

íóâà÷éèð³Ñ
4,0
55,0

6,0
6,0

0,1
55,0

íóâà÷éèêâîK
4,0
55,0

6,0
6,0

0,1
55,0

Ïðèì³òêà.
Ó ÷èñåëüíèêó íàâåäåí³ çíà÷åííÿ ïîêàçíèêà ñòåïåíÿ n äëÿ òâåðäîãî

ñïëàâó, ó çíàìåííèêó�äëÿ øâèäêîð³çàëüíî¿ ñòàë³.

Òàáëèöÿ 12
Êîåô³ö³ºíò KmP

 äëÿ ì³äíèõ ³ àëþì³í³ºâèõ ñïëàâ³â

ëà³ðåòàìéèíàâþëáîðáÎ KmP

1 2
èâàëïñ³íä³Ì

þòñ³äðåâòç³ííåãîðåòåã BH 021 0,1
þòñ³äðåâòç³ííåãîðåòåã >BH 021 57,0

ìîòñ³ìóçàò³ðóòêóðòñé³ííåãîðåòåãé³íâîíñîèðï³òñèâåöíèâñ
³ðóòêóðòñé³ííåãîìîãé³íâîíñîèðï%01äàíîïþöíèâñ

07,0�56,0

Km
Â

n

P
= æ

èç
ö
ø÷

s
750

K
HB

m

n

P
= æ

èç
ö
ø÷190

K
HB

m

n

P
= æ

èç
ö
ø÷150
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Ïðîäîâæåííÿ òàáë. 12

1 2
³ííåãîìîã 2,2�8,1

üä³ì 1,2�7,1
%51äàíîïþöíèâñìîòñ³ìóç 54,0�52,0

èâàëïñ³âº³í³ìþëÀ
èí³ìóëèñ³é³í³ìþëà 0,1

³òñîíö³ìþåæåìçé³í³ìþëàðþä s
Â àÏÌ052= 5,1

³òñîíö³ìþåæåìçé³í³ìþëàðþä s Â àÏÌ053= 0,2
³òñîíö³ìþåæåìçé³í³ìþëàðþä s Â àÏÌ053> 57,2

Ðîçä³ë 2

ÒÎ×²ÍÍß

Ãëèáèíà ð³çàííÿ t. Ïðè ÷îðíîâîìó òî÷³íí³ òà â³äñóòíîñò³ îáìå-
æåíü ùîäî ïîòóæíîñò³ óñòàòêóâàííÿ é æîðñòêîñò³ ñèñòåìè ÂÏ²Ä, ãëèáè-
íó ð³çàííÿ ïðèçíà÷àþòü ð³âíîþ ïðèïóñêó íà îáðîáêó. Ïðè ÷èñòîâîìó
òî÷³íí³ ïðèïóñê çð³çàþòü çà äâà ÷è á³ëüøå ïðîõîä³â. Äëÿ êîæíîãî íà-
ñòóïíîãî ïðîõîäó, íà â³äì³íó â³ä ïîïåðåäíüîãî, íåîáõ³äíî ïðèçíà÷àòè
ìåíøó ãëèáèíó ð³çàííÿ. Ïðè ïàðàìåòð³ øîðñòêîñò³ îáðîáëþâàíî¿ ïî-
âåðõí³ Rà=3,2 ìêì âêëþ÷íî, ãëèáèíà ð³çàííÿ ìàº ñòàíîâèòè 0,5�2,0 ìì,
à ïðè Rà³0,8 ìêì, t=0,1�0,4 ìì.

Ïîäà÷à S. Ïðè ÷îðíîâîìó òî÷³íí³ ïðèçíà÷àþòü ìàêñèìàëüíî
ïðèïóñòèìå çíà÷åííÿ ïîäà÷³, îáìåæåíå ïîòóæí³ñòþ óñòàòêóâàííÿ, æî-
ðñòê³ñòþ ñèñòåìè ÂÏ²Ä, à òàêîæ ì³öí³ñòþ ð³çàëüíî¿ ïëàñòèíè òà äåð-
æàâêè ð³çöÿ. Ðåêîìåíäîâàí³ ïîäà÷³ ïðè ÷îðíîâîìó çîâí³øíüîìó òî-
÷³íí³ íàâåäåí³ â òàáë. 13, à ïðè ÷îðíîâîìó ðîçòî÷óâàíí³�â òàáë. 14.
Ìàêñèìàëüí³ çíà÷åííÿ ïîäà÷ ïðè òî÷³íí³ ñòàë³ 45, îáìåæåí³ ì³öí³ñ-
òþ ïëàñòèíè ç òâåðäîãî ñïëàâó, íàâåäåí³ â òàáë. 15. Ïîäà÷³ ïðè ÷èñòî-
âîìó òî÷³íí³ âèáèðàþòü çàëåæíî â³ä íåîáõ³äíèõ ïàðàìåòð³â øîðñòêî-
ñò³ îáðîáëþâàíî¿ ïîâåðõí³ é ðàä³óñà ïðè âåðøèí³ ð³çöÿ (òàáë. 16).
Ïðè íàð³çàíí³ ïàç³â òà â³äð³çàíí³ âåëè÷èíà ïîïåðå÷íî¿ ïîäà÷³ çàëå-
æèòü â³ä âëàñòèâîñòåé îáðîáëþâàíîãî ìàòåð³àëó, ðîçì³ð³â ïàçà òà ä³-
àìåòðà îáðîáêè (òàáë. 17). Ðåêîìåíäîâàí³ ïîäà÷³ ïðè ôàñîííîìó òî-
÷³íí³ íàâåäåí³ â òàáë. 18.
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Øâèäê³ñòü ð³çàííÿ V. Ïðè çîâí³øíüîìó ïîâçäîâæíüîìó òà ïî-
ïåðå÷íîìó òî÷³íí³ òà ðîçòî÷óâàíí³ øâèäê³ñòü ð³çàííÿ (ì/õâ) ðîçðà-
õîâóþòü çà åìï³ðè÷íîþ ôîðìóëîþ

V
C

T t S
KV

m X Y V= ,

à ïðè â³äð³çàíí³, ïðîð³çàíí³ òà ôàñîííîìó òî÷³íí³ çà ôîðìóëîþ

V
C

T S
KV

m Y V= .

Ñåðåäíº çíà÷åííÿ ñò³éêîñò³ Ò ïðè îäíî³íñòðóìåíòàëüí³é îáðîáö³
ñòàíîâèòü 30�60 õâ. Çíà÷åííÿ êîåô³ö³ºíòà CV, ïîêàçíèê³â ñòåïåíÿ X, Y
òà m íàâåäåí³ â òàáë. 19.

Òàáëèöÿ 13
Ïîäà÷³ äëÿ ÷îðíîâîãî çîâí³øíüîãî òî÷³ííÿ ð³çöÿìè ç ïëàñòèíàìè

ç òâåðäîãî ñïëàâó òà øâèäêîð³çàëüíî¿ ñòàë³

ðòåìà³Ä
,³ëàòåä

ìì

èêâàæðåäç³ðåðåÏ
ìì,ÿöç³ð

à÷àäîÏ S áî/ìì,
ÿííàç³ð³íèáèëãèðï t ìì,

3îä 5�3 8�5 21�8
àíö³ìîðàæàòàíàâîãåë,àâåöåëãóâ,àíé³öêóðòñíîêüëàòÑ

02îä 61ä³â ´ 52îä52 ´ 52 4,0�3,0
04�02 61ä³â ´ 52îä52 ´ 52 5,0�4,0 4,0�3,0
06�04 61ä³â ´ 52îä52 ´ 04 9,0�5,0 8,0�4,0 7,0�3,0
001�06 61ä³â ´ 52îä52 ´ 04 2,1�6,0 1,1�5,0 9,0�5,0 8,0�4,0
004�001 61ä³â ´ 52îä52 ´ 04 3,1�8,0 2,1�7,0 0,1�6,0 9,0�5,0
005�004 02ä³â ´ 04îä03 ´ 06 4,1�1,1 3,1�0,1 2,1�7,0 2,1�6,0

èâàëïñ³íä³ìàòíóâà×
02îä 61ä³â ´ 52îä52 ´ 52
04�02 61ä³â ´ 52îä52 ´ 52 5,0�4,0
06�04 61ä³â ´ 52îä52 ´ 04 9,0�6,0 8,0�5,0 7,0�4,0
001�06 61ä³â ´ 52îä52 ´ 04 4,1�8,0 2,1�7,0 0,1�6,0 9,0�5,0
004�001 61ä³â ´ 52îä52 ´ 04 5,1�0,1 9,1�8,0 1,1�8,0 9,0�6,0
005�004 02ä³â ´ 04îä03 ´ 06 6,1�3,1 5,1�2,1 2,1�0,1 9,0�7,0

Ïðèì³òêè:
1) ìåíø³ çíà÷åííÿ ïîäà÷ â³äïîâ³äàþòü ìåíøèì ðîçì³ðàì äåðæàâêè

ð³çöÿ òà îáðîáëþâàíèì ìàòåð³àëàì ³ç âèùîþ ì³öí³ñòþ, á³ëüø³ çíà÷åííÿ
ïîäà÷�á³ëüøèì ðîçì³ðàì äåðæàâêè ð³çöÿ é îáðîáëþâàíèì ìàòåð³àëàì ³ç
íèæ÷îþ ì³öí³ñòþ;

2) äëÿ îáðîáêè æàðîì³öíèõ ñòàëåé òà ñïëàâ³â ïîäà÷³, ùî ïåðåâèùóþòü
1 ìì/îá, íå ïðèçíà÷àòè;

3) ïðè îáðîáö³ ïåðåðèâ÷àñòèõ ïîâåðõîíü òà ïðè ðîáîò³ ç óäàðàìè çíà÷åííÿ
ïîäà÷ ³ç òàáëèö³ ìàþòü áóòè çìåíøåí³ ìíîæåííÿì íà êîåô³ö³ºíò 0,75�0,85;
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4) ïðè îáðîáö³ çàãàðòîâàíèõ ñòàëåé òàáëè÷í³ çíà÷åííÿ ïîäà÷³ ìàþòü
áóòè çìåíøåí³ ìíîæåííÿì íà êîåô³ö³ºíò 0,8 äëÿ ñòàë³ ç HRC 44�56 òà íà
0,5 äëÿ ñòàë³ ç HRC 57�62.

Òàáëèöÿ 14
Ïîäà÷³ äëÿ ÷îðíîâîãî ðîçòî÷óâàííÿ íà òîêàðíèõ

òà òîêàðíî-ðåâîëüâåðíèõ âåðñòàòàõ ð³çöÿìè ç ïëàñòèíàìè
ç òâåðäîãî ñïëàâó òà øâèäêîð³çàëüíî¿ ñòàë³

óç³ðåðåïðòåìà³Ä
èð³ìçîðîáàÿöç³ð

óç³ðåðåï
ìì,èêâàðïî

ò³ëèÂ
îáàÿöç³ð
ìì,èêâàðïî

à÷àäîÏ S áî/ìì,
ÿííàç³ð³íèáèëãèðï t, ìì

2 3 5 8
àíö³ìîðàæàòàíàâîãåë,àâåöåëãóâ,àíé³öêóðòñíîêüëàòÑ

01 05 80,0
21 06 01,0 80,0
61 08 2,0�1,0 51,0 1,0
02 001 3,0�51,0 52,0�51,0 21,0
52 521 5,0�52,0 4,0�51,0 2,0�21,0
03 051 7,0�4,0 5,0�2,0 3,0�21,0
04 002 6,0�52,0 4,0�51,0

04 ´ 04
051 0,1�6,0 7,0�5,0
003 7,0�4,0 6,0�3,0

06 ´ 06
051 2,1�9,0 0,1�8,0 8,0�6,0
003 0,1�7,0 8,0�5,0 7,0�4,0

57 ´ 57
003 3,1�9,0 1,1�8,0 9,0�7,0
005 0,1�7,0 9,0�6,0 7,0�5,0
008 7,0�4,0

èâàëïñ³íä³ìàòíóâà×
01 05 61,0�21,0
21 06 2,0�21,0 81,0�21,0
61 08 3,0�2,0 52,0�51,0 81,0�1,0
02 001 4,0�3,0 53,0�52,0 52,0�21,0
52 521 6,0�4,0 5,0�3,0 53,0�52,0
03 051 8,0�5,0 6,0�4,0 54,0�52,0
04 002 8,0�6,0 8,0�3,0

04 ´ 04
051 2,1�7,0 9,0�5,0 5,0�4,0
003 9,0�6,0 7,0�4,0 4,0�3,0

06 ´ 06
051 5,1�0,1 2,1�8,0 9,0�6,0
003 2,1�9,0 9,0�7,0 7,0�5,0

57 ´ 57
003 6,1�1,1 3,1�9,0 0,1�7,0
005 1,1�7,0 8,0�6,0
008 8,0�6,0
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Ïðèì³òêè:
1) á³ëüø³ çíà÷åííÿ ïîäà÷ ðåêîìåíäóþòüñÿ äëÿ ìåíøî¿ ãëèáèíè ð³çàí-

íÿ òà ïðè îáðîáö³ ìåíø ì³öíèõ ìàòåð³àë³â, ìåíø³�äëÿ á³ëüøî¿ ãëèáèíè òà
á³ëüø ì³öíèõ ìàòåð³àë³â;

2) äèâ. ïï. 2�4 ïðèì³òîê äî òàáë. 13.

Òàáëèöÿ 15
Ïîäà÷³ (ìì/îá), îáìåæåí³ ì³öí³ñòþ ïëàñòèíè

³ç òâåðäîãî ñïëàâó, äëÿ òî÷³ííÿ êîíñòðóêö³éíî¿ ñòàë³ ð³çöÿìè
ç ãîëîâíèì êóòîì ó ïëàí³ j=450

àíèùâîÒ
ìì,èíèòñàëï

ÿííàç³ðàíèáèëÃ t ìì,
4îä 7�4 31�7 22�31

4 3,1 1,1 9,0 8,0
6 6,2 2,2 8,1 5,1
8 2,4 6,3 6,3 5,2
01 1,6 1,5 2,4 6,3

Ïðèì³òêè:
1) çàëåæíî â³ä ìåõàí³÷íèõ âëàñòèâîñòåé ñòàë³ òàáëè÷íå çíà÷åííÿ ïîäà÷³

íåîáõ³äíî ïîìíîæèòè íà ïîïðàâêîâèé êîåô³ö³ºíò 1,2 ïðè sÂ=480�640 ÌÏà,
íà 1,0 ïðè sÂ=650�870 ÌÏà òà íà 0,85 ïðè sÂ=870�1170 ÌÏà;

2) ïðè îáðîáö³ ÷àâóíó òàáëè÷íå çíà÷åííÿ ïîäà÷³ ïîìíîæèòè íà 1,6;
3) òàáëè÷íå çíà÷åííÿ ïîäà÷³ ïîìíîæèòè íà 1,4 ïðè j=300, íà 1,0 ïðè

j=450, íà 0,6 ïðè j=600 òà íà 0,4 ïðè j=900;
4) äëÿ îáðîáêè ç óäàðàìè ïîäà÷ó çìåíøèòè íà 20%.

Òàáëèöÿ 16
Ïîäà÷³ (ìì/îá) äëÿ ÷èñòîâîãî òî÷³ííÿ

ðòåìàðàÏ
³òñîêòñðîø
ìêì,³íõðåâîï

ÿöç³ð³íèøðåâèðïñó³äàÐ r ìì,

4,0 8,0 2,1 6,1 0,2 4,2
àR zR
36,0 70,0 01,0 21,0 41,0 51,0 71,0
52,1 01,0 31,0 561,0 91,0 12,0 32,0
5,2 441,0 02,0 642,0 92,0 23,0 53,0

02 52,0 33,0 24,0 94,0 55,0 06,0
04 53,0 15,0 36,0 27,0 08,0 78,0
08 74,0 66,0 18,0 49,0 40,1 41,1

Ïðèì³òêà.
Çíà÷åííÿ ïîäà÷ íàâåäåí³ äëÿ îáðîáêè ñòàëåé ç sÂ=700�900 ÌÏà òà

÷àâóí³â. Äëÿ ñòàëåé ç sÂ=500�700 ÌÏà çíà÷åííÿ ïîäà÷ ïîìíîæèòè íà
êîåô³ö³ºíò 0,45, äëÿ ñòàëåé ç sÂ=900�1100 ÌÏà�íà 0,25.
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Òàáëèöÿ 17
Ïîäà÷³ (ìì/îá) äëÿ ïðîð³çàííÿ ïàç³â òà â³äð³çàííÿ

íà òîêàðíî-ðåâîëüâåðíèõ âåðñòàòàõ

ðòåìà³Ä
ìì,èêáîðáî

àíèðèØ
ìì,ÿöç³ð

ëà³ðåòàìéèíàâþëáîðáÎ
àíé³öêóðòñíîêüëàòñ
àíàâîãåë,àâåöåëãóâ

ÿòòèëåíüëàòñàò

³íä³ì,íóâà÷
³âº³í³ìþëàé

èâàëïñ
02îä 3 80,0�60,0 41,0�11,0
04�02 4�3 21,0�01,0 91,0�61,0
06�04 5�4 61,0�31,0 42,0�02,0
001�06 8�5 32,0�61,0 23,0�42,0
051�001 01�6 62,0�81,0 04,0�03,0
051äàíîï 51�01 63,0�82,0 55,0�04,0

Ïðèì³òêè:
1) ï³ä ÷àñ â³äð³çàííÿ ñóö³ëüíîãî ìàòåð³àëó ä³àìåòðîì ïîíàä 60 ìì ïðè

íàáëèæåíí³ ð³çöÿ äî îñ³ äåòàë³ íà ïîëîâèíó ðàä³óñà òàáëè÷íå çíà÷åííÿ
ïîäà÷³ íåîáõ³äíî çìåíøèòè íà 40�50%;

2) äëÿ çàãàðòîâàíî¿ êîíñòðóêö³éíî¿ ñòàë³ òàáëè÷íå çíà÷åííÿ ïîäà÷³
çìåíøèòè íà 30% ïðè HRC<50 òà íà 50% ïðè HRC >50;

3) ïðè ðîáîò³ ð³çöÿìè, âñòàíîâëåíèìè â ðåâîëüâåðíó ãîëîâêó, òàáëè÷íå
çíà÷åííÿ ïîìíîæèòè íà êîåô³ö³ºíò 0,8.

Òàáëèöÿ 18
Ïîäà÷³ (ìì/îá) äëÿ ôàñîííîãî òî÷³ííÿ

àíèðèØ
ìì,ÿöç³ð

ìì,èêáîðáîðòåìà³Ä
02 52 04 06äàíîï

8 90,0�30,0 90,0�40,0 90,0�40,0 90,0�40,0
01 70,0�30,0 580,0�40,0 580,0�40,0 580,0�40,0
51 50,0�20,0 570,0�530,0 80,0�40,0 80,0�40,0
02 � 60,0�30,0 80,0�40,0 80,0�40,0
03 � � 70,0�530,0 70,0�530,0
04 � � 60,0�30,0 60,0�30,0

05äàíîï � � � 550,0�520,0

Ïðèì³òêà.
Ìåíø³ çíà÷åííÿ ïîäà÷³ ñë³ä ïðèçíà÷àòè äëÿ á³ëüø ñêëàäíèõ òà ãëèáî-

êèõ ïðîô³ë³â ³ òâåðäèõ ìåòàë³â, á³ëüø³�äëÿ ïðîñòèõ ïðîô³ë³â òà ì�ÿêèõ
ìåòàë³â.
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Òàáëèöÿ 19
Êîåô³ö³ºíò CV òà ïîêàçíèêè ñòåïåí³â ó ôîðìóëàõ

äëÿ øâèäêîñò³ ð³çàííÿ ïðè îáðîáö³ ð³çöÿìè

èêáîðáîäèÂ

ëà³ðåòàÌ
¿îíüëàç³ð

èíèòñà÷
ÿöç³ð

-åòêàðàÕ
³÷àäîïàêèòñèð

S áî/ìì,

àòòíº³ö³ôåîK
â³íåïåòñèêèíçàêîï

CV X Y m

ç³ëàòñ¿îâåöåëãóâ¿îíé³öêóðòñíîêàêáîðáÎ s Â àÏÌ057=
ºíæâîäçâîïºíø³íâîÇ

èìèíä³õîðïÿíí³÷îò
èìÿöç³ð

6K51Ò *

S£ 03,0 024
51,0

02,0
02,0<03,0 S£ 07,0 053 53,0

S 07,0> 043 54,0

ÿííàç³ðä³Â
01K51Ò *

�
74

�
08,0 02,0

81Ð ** 7,32 66,0 52,0
ÿíí³÷îòåííîñàÔ 7,22 05,0 03,0

¿îíüëèï³ðêÿííàç³ðàÍ
³ç³ð

6K51Ò * � 442 32,0 03,0 02,0

5Ì6Ð

èäîõ³âîíðî×
p£ ìì2 8,41 07,0 03,0 11,0

èäîõ³âîíðî×
p ìì2> 03 06,0 52,0 80,0

èäîõ³âîòñè× 8,14 54,0 03,0 31,0
çóíóâà÷îãîð³ñàêáîðáÎ BH 091

ºíæâîäçâîïºíø³íâîÇ
èìèíä³õîðïÿíí³÷îò

èìÿöç³ð
6KÂ *

S£ 04,0 292
51,0

02,0
02,0

S 04,0> 342 04,0
ÿííàç³ðä³Â

6KÂ * �
5,86 � 04,0 02,0

¿îíüëèï³ðêÿííàç³ðàÍ
³ç³ð 38 54,0 � 33,0

çóíóâà÷îãîêâîêàêáîðáÎ BH 051
ºíæâîäçâîïºíø³íâîÇ

èìèíä³õîðïÿíí³÷îò
èìÿöç³ð

8KÂ *
S£ 04,0 713

51,0
02,0

02,0
S 04,0> 512 54,0

ÿííàç³ðä³Â 6KÂ * � 68 � 04,0 02,0
,³òñîäðåâò¿îüíäåðåñâ³âàëïñõèííåãîðåòåãõèíä³ìàêáîðáÎ BH 041�001

ºíæâîäçâîïºíø³íâîÇ
èìèíä³õîðïÿíí³÷îò

èìÿöç³ð
81Ð *

S£ 02,0 072
21,0

52,0
32,0

S 02,0> 281 03,0
â³âàëïñõèâº³í³ìþëàõèíðàâèë³â³í³ìóëèñàêáîðáÎ ç s Â ,àÏÌ002�001=

BH £ çþ³í³ìþëàðþäàò56 s Â ,àÏÌ004�003= BH £ 001
ºíæâîäçâîïºíø³íâîÇ

èìèíä³õîðïÿíí³÷îò
èìÿöç³ð

81Ð *
S£ 02,0 584

21,0
52,0

82,0
S 02,0> 823 05,0

*�áåç îõîëîäæåííÿ, **�ç îõîëîäæåííÿì.
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Ïðèì³òêè:
1) äëÿ âíóòð³øíüî¿ îáðîáêè (ðîçòî÷óâàííÿ, ïðîð³çàííÿ êàíàâîê â îòâî-

ðàõ, âíóòð³øíüîãî ôàñîííîãî òî÷³ííÿ) ïðèçíà÷àòè øâèäê³ñòü ð³çàííÿ äëÿ
çîâí³øíüî¿ îáðîáêè ç óâåäåííÿì ïîïðàâêîâîãî êîåô³ö³ºíòà 0,9;

2) ïðè îáðîáö³ êîíñòðóêö³éíèõ ³ æàðîì³öíèõ ñòàëåé, à òàêîæ ñòàëüíèõ
â³äëèâê³â áåç îõîëîäæåííÿ ð³çöÿìè ³ç øâèäêîð³çàëüíî¿ ñòàë³ ââîäèòè ïî-
ïðàâêîâèé êîåô³ö³ºíò íà øâèäê³ñòü ð³çàííÿ 0,8;

3) äëÿ êîíñòðóêö³éíèõ ñòàëåé òà ñòàëüíèõ â³äëèâê³â ïðè â³äð³çàíí³ òà
ïðîð³çàíí³ ç îõîëîäæåííÿì ð³çöÿìè ³ç òâåðäîãî ñïëàâó Ò15Ê6 ââîäèòè
ïîïðàâêîâèé êîåô³ö³ºíò íà øâèäê³ñòü ð³çàííÿ 1,4;

4) ïðè ôàñîííîìó òî÷³íí³ ãëèáîêîãî òà ñêëàäíîãî ïðîô³ëþ íà øâèä-
ê³ñòü ð³çàííÿ ââîäèòè ïîïðàâêîâèé êîåô³ö³ºíò 0,85;

5) ïðè îáðîáö³ òåðìîîáðîáëåíèõ ñòàëåé ð³çöÿìè ç³ øâèäêîð³çàëüíî¿
ñòàë³ øâèäê³ñòü ð³çàííÿ äëÿ â³äïîâ³äíî¿ îáðîáêè çìåíøóâàòè ââåäåííÿì
ïîïðàâêîâîãî êîåô³ö³ºíòà 0,95�ïðè íîðìàë³çàö³¿, 0,9�ïðè â³äïàëþâàíí³,
0,8�ïðè ïîë³ïøåíí³.

Êîåô³ö³ºíò KV ïðè òî÷³íí³ º äîáóòêîì êîåô³ö³ºíò³â, ùî âðàõîâó-
þòü ÿê³ñòü îáðîáëþâàíîãî ìàòåð³àëó òà âïëèâ éîãî ô³çèêî-ìåõàí³÷íèõ
âëàñòèâîñòåé íà øâèäê³ñòü ð³çàííÿ KmV

 (òàáë. 3�6), ñòàí ïîâåðõí³ çà-
ãîòîâêè KnV

 (òàáë. 7), âëàñòèâîñò³ ìàòåð³àëó ³íñòðóìåíòà KiV
 (òàáë. 8),

çì³íó ïåð³îäó ñò³éêîñò³ ïðè áàãàòî³íñòðóìåíòàëüí³é îáðîáö³ KTi (òàáë. 9),
çì³íó ïåð³îäó ñò³éêîñò³ ïðè áàãàòîâåðñòàòíîìó îáñëóãîâóâàíí³ KTâ

(òàáë. 10), êóòè â ïëàí³ ð³çöÿ KjV
, Kj1V

 òà ðàä³óñ ïðè âåðøèí³ ð³çöÿ Kr

(òàáë. 20), òîáòî

K K K K K K K K KV m n i Ti Tâ rV V V V V
= j j1

.

Îçäîáëþâàëüíà òîêàðíà îáðîáêà ìàº ðÿä îñîáëèâîñòåé, ùî â³äð³-
çíÿþòü ¿¿ â³ä ÷îðíîâîãî òà ì³æîïåðàö³éíîãî òî÷³ííÿ. Òîìó ðåæèìè
ð³çàííÿ, ÿê³ ðåêîìåíäóþòü ïðè òîíêîìó àëìàçíîìó òî÷³íí³ íà øâèäêî-
õ³äíèõ òîêàðíèõ âåðñòàòàõ ï³äâèùåíî¿ òî÷íîñò³ òà ðîçòî÷óâàëüíèõ âå-
ðñòàòàõ, íàâåäåí³ îêðåìî â òàáë. 21.

Ðåæèìè ð³çàííÿ ïðè òî÷³íí³ çàãàðòîâàíî¿ ñòàë³ ð³çöÿìè ³ç òâåð-
äîãî ñïëàâó íàâåäåí³ â òàáë. 22.

Ñèëà ð³çàííÿ P (Í). Ñèëó ð³çàííÿ çàçâè÷àé ðîçêëàäàþòü íà
ñêëàäîâ³, ùî çá³ãàþòüñÿ ç íàïðÿìêîì îñåé êîîðäèíàò âåðñòàòà, òîáòî íà
òàíãåíö³àëüíó ÐZ, ðàä³àëüíó ÐY òà îñüîâó ÐX. Ïðè çîâí³øíüîìó ïî-
âçäîâæíüîìó òà ïîïåðå÷íîìó òî÷³íí³, ðîçòî÷óâàíí³, â³äð³çàíí³, ïðîð³-
çàíí³ ïàç³â òà ôàñîííîìó òî÷³íí³ âîíè îá÷èñëþþòüñÿ çà ôîðìóëîþ

P C t S V KZ Y X P
X Y n

P, , = 10 .

Ïðè â³äð³çàíí³, ïðîð³çàíí³ òà ôàñîííîìó òî÷³íí³ t º äîâæèíîþ
ëåçà ð³çöÿ. Êîåô³ö³ºíò ÑP òà ïîêàçíèêè ñòåïåí³â X, Y òà n äëÿ ïåâíèõ
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ðîçðàõóíêîâèõ óìîâ îáðîáêè íàâåäåí³ â òàáë. 23 äëÿ êîæíî¿ ç³ ñêëàäî-
âèõ ñèëè ð³çàííÿ. Ïîïðàâêîâèé êîåô³ö³ºíò ÊP ÿâëÿº ñîáîþ äîáóòîê
ðÿäó êîåô³ö³ºíò³â:

K K K K K KP m rP P P P P
= j g l ,

ùî âðàõîâóþòü ôàêòè÷í³ óìîâè ð³çàííÿ. ×èñëîâ³ çíà÷åííÿ öèõ êîåô³-
ö³ºíò³â íàâåäåí³ â òàáë. 11, 12 òà 24 .

Òàáëèöÿ 20
Ïîïðàâêîâ³ êîåô³ö³ºíòè, ùî âðàõîâóþòü âïëèâ

ïàðàìåòð³â ð³çöÿ íà øâèäê³ñòü ð³çàííÿ

éèíâîëîÃ
óòóê

³íàëï j , 0

òíº³ö³ôåîK
Kj V

-æ³ìîïîÄ
óòóêéèí

³íàëï j 1,
0

òíº³ö³ôåîK
Kj 1V

èðïñó³äàÐ
³íèøðåâ

ÿöç³ð r* ìì,

òíº³ö³ôåîK
KrV

02 4,1 01 00,1 1 49,0
03 2,1 51 79,0 2 00,1
54 0,1 02 49,0 3 30,1
06 9,0 03 19,0 � �
57 8,0 54 78,0 5 31,1
09 7,0 � � � �

*�âðàõîâóþòü ò³ëüêè äëÿ ð³çö³â ³ç øâèäêîð³çàëüíî¿ ñòàë³.

Òàáëèöÿ 21
Ðåæèìè ð³çàííÿ ïðè òîíêîìó òî÷³íí³ òà ðîçòî÷óâàíí³

éèíàâþëáîðáÎ
ëà³ðåòàì

ëà³ðåòàÌ
¿î÷îáîð
èíèòñà÷

îãîíüëàç³ð
àòíåìóðòñí³

ðòåìàðàÏ
³òñîêòñðîø

³íõðåâîï
aR ìêì,

à÷àäîÏ
S áî/ìì,

üòñ³êäèâØ
ÿííàç³ð

V âõ/ì,

çüëàòÑ s Â àÏÌ056<

4K03Ò 36,0�52,1 21,0�60,0
003�052

çüëàòÑ s Â àÏÌ008�056= 002�051
çüëàòÑ s Â àÏÌ008> 071�021
çíóâà× BH 361�941

3KÂ 52,1�5,2 21,0�60,0
002�051

çíóâà× BH 922�651 051�021
çíóâà× BH 142�071 021�001

àòèâàëïñ³âº³í³ìþëÀ
ò³áàá 3KÂ 23,0�52,1

1,0�40,0 006�003

üíóòàëéàçíîðÁ 80,0�40,0 005�081
Ïðèì³òêè:

1) ãëèáèíà ð³çàííÿ ñòàíîâèòü 0,1�0,15 ìì;
2) ïîïåðåäí³é ïðîõ³ä ³ç ãëèáèíîþ ð³çàííÿ 0,4 ìì ïîë³ïøóº ãåîìåòðè÷-

íó ôîðìó ïîâåðõí³;
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3) ìåíø³ çíà÷åííÿ ïàðàìåòð³â øîðñòêîñò³ ïîâåðõí³ â³äïîâ³äàþòü ìåí-
øèì çíà÷åííÿì ïîäà÷.

Åôåêòèâíà ïîòóæí³ñòü ð³çàííÿ Ne (êÂò) ðîçðàõîâóºòüñÿ çà ôî-
ðìóëîþ

N
P V

e
Z=

×1020 60
.

Ïðè îäíî÷àñí³é ðîáîò³ äåê³ëüêîõ ³íñòðóìåíò³â åôåêòèâíà ïîòóæ-
í³ñòü ð³çàííÿ âèçíà÷àºòüñÿ ÿê ñóìàðíà ïîòóæí³ñòü îêðåìèõ ³íñòðóìåíò³â.

Îñíîâíèé òåõíîëîã³÷íèé ÷àñ To (õâ) îá÷èñëþºòüñÿ çà ôîðìó-
ëàìè, íàâåäåíèìè â òàáë. 55.

Òàáëèöÿ 22
Ðåæèìè ð³çàííÿ ïðè òî÷³íí³ çàãàðòîâàíî¿ ñòàë³

ð³çöÿìè ç ïëàñòèíàìè ³ç òâåðäîãî ñïëàâó

à÷àäîÏ
S áî/ìì,

àíèðèØ
,ÿííàç³ðîðï

ìì

ÿííàç³ðüòñ³êäèâØ V ä³âîíæåëàçâõ/ì,
óëà³ðåòàìîãîíàâþëáîðáî³òñîäðåâò CRH

53 93 34 64 94 15 35 65 95 26
ÿíí³÷îòºíæâîäçâîïºíø³íâîÇ

2,0

�

751 531 611 701 38 67 66 84 23 62
3,0 041 811 001 29 07 66 45 93 52 02
4,0 521 401 88 87 06 66 54 33 � �
5,0 611 59 97 17 35 � � � � �
6,0 801 88 37 46 84 � � � � �

â³çàïÿííàç³ðîðÏ
50,0 3 131 011 59 38 07 16 45 64 83 92
80,0 4 98 57 56 65 74 14 73 13 52 91
21,0 6 56 55 74 14 53 03 72 32 81 41
61,0 8 15 34 73 23 72 32 � � � �
02,0 21 34 63 13 72 32 02 � � � �

Ïðèì³òêè:
1) çàëåæíî â³ä ãëèáèíè ð³çàííÿ òàáëè÷íå çíà÷åííÿ øâèäêîñò³ ð³çàííÿ

íåîáõ³äíî ïîìíîæèòè íà ïîïðàâêîâèé êîåô³ö³ºíò 1,15 ïðè t=0,4�0,9 ìì,
íà 1,0 ïðè t=1�2 ìì òà íà 0,91 ïðè t=2�3 ìì;

2) çàëåæíî â³ä ïàðàìåòðà øîðñòêîñò³ òàáëè÷íå çíà÷åííÿ øâèäêîñò³
ð³çàííÿ íåîáõ³äíî ïîìíîæèòè íà ïîïðàâêîâèé êîåô³ö³ºíò 1,0 äëÿ Rz=10 ìêì,
íà 0,9 äëÿ Ra=2,5 ìêì òà íà 0,7 äëÿ Rà=1,25 ìêì;

3) çàëåæíî â³ä ìàðêè òâåðäîãî ñïëàâó øâèäê³ñòü ð³çàííÿ íåîáõ³äíî
ïîìíîæèòè íà ïîïðàâêîâèé êîåô³ö³ºíò ÊiV

 (äèâ. òàáë. 8);
4) çàëåæíî â³ä ãîëîâíîãî êóòà ó ïëàí³ ð³çöÿ ïîïðàâêîâèé êîåô³ö³ºíò

ñòàíîâèòèìå 1,2 ïðè j =300; 1,0 ïðè j =450; 0,9 ïðè j =600; 0,8 ïðè j =750

òà 0,7 ïðè j =900;
5) ïðè ðîáîò³ áåç îõîëîäæåííÿ òàáëè÷íå çíà÷åííÿ øâèäêîñò³ ð³çàííÿ

ïîìíîæèòè íà êîåô³ö³ºíò 0,9.



24 Òàáëèöÿ 23
Êîåô³ö³ºíò CP òà ïîêàçíèêè ñòåïåí³â ó ôîðìóëàõ äëÿ ñèëè ð³çàííÿ ïðè òî÷³íí³

éèíàâþëáîðáÎ
ëà³ðåòàì

ëà³ðåòàÌ
¿î÷îáîð
èíèòñà÷

ÿöç³ð

èêáîðáîäèÂ

õàëóìðîôóâ³íåïåòñèêèíçàêîïàòòíº³ö³ôåîK
ÿííàç³ðèëèñõèâîäàëêñÿëä

¿îíüëà³öíåãíàò PZ ¿îíüëà³äàð PY ¿îâîüñî PX

CP X Y n CP X Y n CP X Y n

1 2 3 4 5 6 7 8 9 01 11 21 31 41 51

àíé³öêóðòñíîK
³íüëàòñ³üëàòñ

çèêâèëä³â
s Â àÏÌ057=

éèäðåâÒ
âàëïñ

ºíæâîäçâîïºíø³íâîÇ
àòÿíí³÷îòåí÷åðåïîïé

ÿííàâó÷îòçîð
003 0,1 57,0 51,0� 342 9,0 6,0 3,0� 933 1 5,0 4,0�

àòÿííàç³ðä³Â
ÿííàç³ðîðï

804 27,0 8,0 0 371 37,0 76,0 0 � � � �

³ç³ðÿííàç³ðàÍ 841 � 7,1 17,0 � � � � � � � �

-îêäèâØ
àíüëàç³ð

üëàòñ

ºíæâîäçâîïºíø³íâîÇ
éÿííàç³ðä³ï,ÿíí³÷îò

ÿííàâó÷îòçîð
002 0,1 57,0 0 521 9,0 57,0 0 76 2,1 56,0 0

éÿííàç³ðä³Â
ÿííàç³ðîðï

742 0,1 57,0 0 � � � � � � � �

ÿíí³÷îòåííîñàÔ 212 0,1 57,0 0 � � � � � � � �

àíö³ìîðàæüëàòÑ
Ò9Í81Õ21

ç BH 141

éèäðåâÒ
âàëïñ

ºíæâîäçâîïºíø³íâîÇ
àòÿíí³÷îòåí÷åðåïîïé

ÿííàâó÷îòçîð
402 0,1 57,0 0 � � � � � � � �
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Çàê³í÷åííÿ òàáë. 23

1 2 3 4 5 6 7 8 9 01 11 21 31 41 51

íóâà÷éèð³Ñ
ç BH 091

éèäðåâÒ
âàëïñ

ºíæâîäçâîïºíø³íâîÇ
àòÿíí³÷îòåí÷åðåïîïé

ÿííàâó÷îòçîð
29 0,1 57 0 45 9,0 57,0 0 64 0,1 4,0 0

³ç³ðÿííàç³ðàÍ 301 � 8,1 28,0 � � � � � � � �

-îêäèâØ
àíüëàç³ð

üëàòñ

éÿííàç³ðä³Â
ÿííàç³ðîðï

851 0,1 0,1 0 � � � � � � � �

íóâà÷éèêâîK
ç BH 051

éèäðåâÒ
âàëïñ

ºíæâîäçâîïºíø³íâîÇ
àòÿíí³÷îòåí÷åðåïîïé

ÿííàâó÷îòçîð

18
001 0,1 57,0 0 34

88 9,0 57,0 0 83
04

0,1
2,1

4,0
56,0 0

éÿííàç³ðä³Â
ÿííàç³ðîðï

931 0,1 0,1 0 � � � � � � � �

³íä³Ì
³ííåãîðåòåã

èâàëïñ
ç ÂÍ 021 -îêäèâØ

àíüëàç³ð
üëàòñ

ºíæâîäçâîïºíø³íâîÇ
àòÿíí³÷îòåí÷åðåïîïé

ÿííàâó÷îòçîð
55 0,1 66,0 0 � � � � � � � �

éÿííàç³ðä³Â
ÿííàç³ðîðï

57 0,1 0,1 0 � � � � � � � �

àòé³í³ìþëÀ
èí³ìóëèñ

ºíæâîäçâîïºíø³íâîÇ
àòÿíí³÷îòåí÷åðåïîïé

ÿííàâó÷îòçîð
04 0,1 57,0 0 � � � � � � � �

éÿííàç³ðä³Â
ÿííàç³ðîðï

05 0,1 0,1 0 � � � � � � � �
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Òàáëèöÿ 24
Ïîïðàâêîâ³ êîåô³ö³ºíòè, ùî âðàõîâóþòü âïëèâ

ãåîìåòðè÷íèõ ïàðàìåòð³â ð³çàëüíî¿ ÷àñòèíè ³íñòðóìåíòà
íà ñêëàäîâ³ ñèëè ð³çàííÿ ïðè îáðîáö³ ñòàë³ òà ÷àâóíó

èðòåìàðàÏ ëà³ðåòàÌ
¿î÷îáîð
èíèòñà÷

ÿöç³ð

èòíº³ö³ôåîê³âîêâàðïîÏ

àâçàÍ
-èëåÂ

àíè÷
-àíçîÏ

ÿííå÷

ÿëäàòíº³ö³ôåîêàíè÷èëåÂ
ÿííàç³ðèëèñõèâîäàëêñ

PZ PY PX

òóêéèíâîëîÃ
³íàëïó j , 0

03

éèäðåâÒ
âàëïñ

Kj P

80,1 3,1 87,0
54 0,1 0,1 0,1
06 49,0 77,0 11,1
09 98,0 5,0 71,1
03

-îêäèâØ
àíüëàç³ð

üëàòñ

80,1 36,1 7,0
54 0,1 0,1 0,1
06 89,0 17,0 72,1
09 80,1 44,0 28,1

òóêé³íäåðåÏ g, 0

51�
éèäðåâÒ

âàëïñ
KgP

52,1 0,2 0,2
0 1,1 4,1 4,1
01 0,1 0,1 0,1

51�21 -îêäèâØ
àíüëàç³ð

üëàòñ

51,1 6,1 7,1

52�02 0,1 0,1 0,1

óëèõàíòóK
àçåëîãîíâîëîã l , 0

5,0�

éèäðåâÒ
âàëïñ

KlP 0,1

57,0 70,1
0 0,1 0,1
5 52,1 58,0
51 7,1 56,0

èðïñó³äàÐ
³íèøðåâ r ìì,

5,0

-îêäèâØ
àíüëàç³ð

üëàòñ
KrP

78,0 66,0

0,1
0,1 39,0 28,0
0,2 0,1 0,1
0,3 40,1 41,1
0,4 1,1 33,1
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Ðîçä³ë 3

ÑÂÅÐÄË²ÍÍß, ÐÎÇÑÂÅÐÄËÞÂÀÍÍß,
ÇÅÍÊÅÐÓÂÀÍÍß, ÐÎÇÃÎÐÒÀÍÍß

Ãëèáèíà ð³çàííÿ t. Ïðè ñâåðäë³íí³ ãëèáèíà ð³çàííÿ ñòàíîâèòü

t
D

=
2

,

äå D�ä³àìåòð ñâåðäëà, ìì. Ïðè ðîçñâåðäëþâàíí³, çåíêåðóâàíí³ òà ðîç-
ãîðòàíí³ âîíà ñòàíîâèòü

t
D d

=
-
2

,

äå D�ä³àìåòð ñâåðäëà, çåíêåðà àáî ðîçãîðòêè, ìì; d�ä³àìåòð îáðîá-
ëþâàíîãî îòâîðó, ìì.

Ïîäà÷à S. Ïðè ñâåðäë³íí³ îòâîð³â áåç îáìåæóþ÷èõ ôàêòîð³â
ïðèçíà÷àþòü ìàêñèìàëüíî äîñòóïíó ïîäà÷ó çà ì³öí³ñòþ ñâåðäëà
(òàáë. 25). Ïðè ðîçñâåðäëþâàíí³ îòâîð³â ðåêîìåíäîâàíà äëÿ ñâåðäë³í-
íÿ ïîäà÷à ìîæå áóòè çá³ëüøåíà ó 2 ðàçè.

Òàáëèöÿ 25
Ïîäà÷³ (ìì/îá) ïðè ñâåðäë³íí³ ñòàë³, ÷àâóíó, ì³äíèõ

é àëþì³í³ºâèõ ñïëàâ³â ñâåðäëàìè ç³ øâèäêîð³çàëüíî¿ ñòàë³

ðòåìà³Ä
àëäðåâñ

D ìì,

üëàòÑ
éèíàâîêàòéèð³Ñ

é³íä³ì,íóâà÷
èâàëïñ³âº³í³ìþëà

ÂÍ 061< BH 042�061 BH 003�042 BH 003> BH £ 071 BH 071>
à÷àäîÏ S áî/ìì,

4�2 31,0�90,0 01,0�80,0 70,0�60,0 60,0�40,0 81,0�21,0 21,0�90,0
6�4 91,0�31,0 51,0�01,0 11,0�70,0 90,0�60,0 72,0�81,0 81,0�21,0
8�6 62,0�91,0 02,0�51,0 41,0�11,0 21,0�90,0 63,0�72,0 42,0�81,0
01�8 23,0�62,0 52,0�02,0 71,0�41,0 51,0�21,0 54,0�63,0 13,0�42,0
21�01 63,0�23,0 82,0�52,0 02,0�71,0 71,0�51,0 55,0�54,0 53,0�13,0
61�21 34,0�63,0 33,0�82,0 32,0�02,0 02,0�71,0 66,0�55,0 14,0�53,0
02�61 94,0�34,0 83,0�33,0 72,0�32,0 32,0�02,0 67,0�66,0 74,0�14,0
52�02 85,0�94,0 34,0�83,0 23,0�72,0 62,0�32,0 98,0�67,0 45,0�74,0
03�52 26,0�85,0 84,0�34,0 53,0�23,0 92,0�62,0 69,0�98,0 06,0�45,0
04�03 87,0�26,0 85,0�84,0 24,0�53,0 53,0�92,0 91,1�69,0 17,0�06,0
05�04 98,0�87,0 66,0�85,0 84,0�24,0 04,0�53,0 63,1�91,1 18,0�17,0

Ïðèì³òêà.
Íàâåäåí³ ïîäà÷³ çàñòîñîâóþòü ïðè ñâåðäë³íí³ îòâîð³â ãëèáèíîþ l£3D

ç òî÷í³ñòþ íå âèùå 12-ãî êâàë³òåòó â óìîâàõ æîðñòêî¿ òåõíîëîã³÷íî¿ ñèñòå-
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ìè. Ó ïðîòèëåæíîìó âèïàäêó ââîäÿòü òàê³ ïîïðàâêîâ³ êîåô³ö³ºíòè:
1) íà ãëèáèíó îòâîðó: ÊlS

=0,9 ïðè l£5D; KlS
=0,8 ïðè l£7D; ÊlS

=0,75
ïðè l£10D;

2) íà äîñÿãíåííÿ á³ëüø âèñîêî¿ ÿêîñò³ îòâîðó ó çâ�ÿçêó ç íàñòóïíîþ
îïåðàö³ºþ ðîçãîðòàííÿ àáî íàð³çàííÿ ð³ç³: ÊÎS

=0,5;
3) íà íåäîñòàòíþ æîðñòê³ñòü ñèñòåìè ÂÏ²Ä: ïðè ñåðåäí³é æîðñòêîñò³

ÊÆS
=0,75; ïðè ìàë³é æîðñòêîñò³ ÊÆS

=0,5;
4) íà ìàòåð³àë ³íñòðóìåíòà: Ê³S

=0,6 äëÿ ñâåðäåë ³ç ð³çàëüíîþ ÷àñòè-
íîþ ³ç òâåðäîãî ñïëàâó.

Ïðè íàÿâíîñò³ îáìåæóþ÷èõ ôàêòîð³â ïðè ñâåðäë³íí³ òà ðîçñâåð-
äëþâàíí³ ïîäà÷³ îäíàêîâ³: ¿õ âèçíà÷àþòü ìíîæåííÿì òàáëè÷íîãî çíà-
÷åííÿ ïîäà÷³ íà â³äïîâ³äíèé ïîïðàâêîâèé êîåô³ö³ºíò, íàâåäåíèé ó ïðè-
ì³òö³ äî òàáë. 25.

Ïîäà÷³, ùî ïðèçíà÷àþòü ïðè çåíêåðóâàíí³, íàâåäåí³ â òàáë. 26, à
ïðè ðîçãîðòàíí³�ó òàáë. 27.

Òàáëèöÿ 26
Ïîäà÷³ (ìì/îá) ïðè îáðîáö³ îòâîð³â ³íñòðóìåíòîì

³ç øâèäêîð³çàëüíî¿ ñòàë³ òà òâåðäîãî ñïëàâó

-þëáîðáÎ
éèíàâ
ëà³ðåòàì

àðåêíåçðòåìà³Ä D ìì,
51< 02�51 52�02 03�52 53�03 04�53 05�04 06�05 08�06

à÷àäîÏ S áî/ìì,
üëàòÑ 6,0�5,0 7,0�6,0 9,0�7,0 0,1�8,0 1,1�9,0 2,1�9,0 3,1�0,1 3,1�1,1 5,1�2,1

çíóâà×
ÂÍ £ 002

³íä³ìàò
èâàëïñ

9,0�7,0 1,1�9,0 2,1�0,1 3,1�1,1 5,1�2,1 7,1�4,1 0,2�6,1 2,2�8,1 4,2�0,2

çíóâà×
ÂÍ 002>

6,0�5,0 7,0�6,0 8,0�7,0 9,0�8,0 1,1�9,0 2,1�0,1 4,1�2,1 5,1�3,1 5,1�4,1

Ïðèì³òêè:
1) íàâåäåí³ çíà÷åííÿ ïîäà÷ çàñòîñîâóþòü äëÿ îáðîáêè îòâîð³â ³ç äî-

ïóñêîì íå âèùå 12-ãî êâàë³òåòó. Äëÿ äîñÿãíåííÿ á³ëüø âèñîêî¿ òî÷íîñò³
(9�11 êâàë³òåò³â), à òàêîæ ïðè ï³äãîòóâàíí³ îòâîð³â äëÿ ïîäàëüøî¿ îáðîá-
êè ðîçãîðòêîþ àáî äëÿ íàð³çàííÿ ð³ç³ ì³ò÷èêîì óâîäÿòü ïîïðàâêîâèé êîå-
ô³ö³ºíò KOS

=0,7;
2) ïðè çåíêåðóâàíí³ ãëóõèõ îòâîð³â ïîäà÷à íå ïîâèííà ïåðåâèùóâàòè

0,3�0,6 ìì/îá.
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Òàáëèöÿ 27
Ïîäà÷³ (ìì/îá) ïðè ïîïåðåäíüîìó (÷îðíîâîìó) ðîçãîðòàíí³

îòâîð³â ðîçãîðòêàìè ç³ øâèäêîð³çàëüíî¿ ñòàë³

áîðáÎ -
éèíàâþë
ëà³ðåòàì

èêòðîãçîððòåìà³Ä D ìì,
01< 51�01 02�51 52�02 03�52 53�03 04�53 05�04 06�05 08�06

à÷àäîÏ S áî/ìì,
üëàòÑ 8,0 9,0 0,1 1,1 2,1 3,1 4,1 5,1 6,1 0,2
çíóâà×

ÂÍ £ 002
³íä³ìàò

èâàëïñ

2,2 4,2 6,2 7,2 1,3 2,3 4,3 8,3 3,4 0,5

çíóâà×
ÂÍ 002>

7,1 9,1 0,2 2,2 4,2 6,2 7,2 1,3 4,3 8,3

Ïðèì³òêè:
1) ïîäà÷ó ñë³ä çìåíøèòè:
�ìíîæåííÿì íà êîåô³ö³ºíò ÊOS

=0,8 ïðè ÷èñòîâîìó ðîçãîðòàíí³ â îäèí
ïðîõ³ä ³ç òî÷í³ñòþ, ùî â³äïîâ³äàº 9�11-ìó êâàë³òåòàì ³ ïàðàìåòðîâ³ øîðñ-
òêîñò³ ïîâåðõí³ Ra=3,2�6,3 ìêì, àáî ïðè ðîçãîðòàíí³ äëÿ ïîäàëüøîãî ïî-
ë³ðóâàííÿ é õîí³íãóâàííÿ;

�ìíîæåííÿì íà êîåô³ö³ºíò ÊOS
=0,7 ïðè ÷èñòîâîìó ðîçãîðòàíí³ ï³ñëÿ

÷îðíîâîãî ç òî÷í³ñòþ çà 7-ì êâàë³òåòîì ³ ïàðàìåòðîì øîðñòêîñò³ ïîâåðõí³
Rà=0,4�0,8 ìêì;

�ìíîæåííÿì íà êîåô³ö³ºíò Ê³S
=0,7 ïðè òâåðäîñïëàâí³é ðîáî÷³é ÷àñ-

òèí³ ³íñòðóìåíòà;
2) ïðè ðîçãîðòàíí³ ãëóõèõ îòâîð³â ïîäà÷à íå ïîâèííà ïåðåâèùóâàòè

0,2�0,5 ìì/îá.

Øâèäê³ñòü ð³çàííÿ V. Ïðè ñâåðäë³íí³ øâèäê³ñòü ð³çàííÿ
(ì/õâ) ñòàíîâèòü

V
C D
T S

KV
q

m Y V= ,

à ïðè ðîçñâåðäëþâàíí³, çåíêåðóâàíí³, ðîçãîðòàíí³

V
C D

T t S
KV

q

m X Y V= .

Çíà÷åííÿ êîåô³ö³ºíòà ÑV òà ïîêàçíèê³â ñòåïåí³â íàâåäåí³ äëÿ
ñâåðäë³ííÿ ó òàáë. 28, äëÿ ðîçñâåðäëþâàííÿ, çåíêåðóâàííÿ òà ðîçãîð-
òàííÿ ó òàáë. 29.

Çíà÷åííÿ ïåð³îäó ñò³éêîñò³ Ò äèâ. ó òàáë. 30.



30 Òàáëèöÿ 28
Êîåô³ö³ºíò ÑV òà ïîêàçíèêè ñòåïåí³â ó ôîðìóë³ äëÿ øâèäêîñò³ ð³çàííÿ ïðè ñâåðäë³íí³

Ïðèì³òêà.
Çíà÷åííÿ øâèäêîñò³ ð³çàííÿ, ðîçðàõîâàí³ çà íàâåäåíèìè äàíèìè, ä³éñí³ äëÿ ñâåðäåë ³ç øâèäêîð³çàëüíî¿ ñòàë³ ïðè ¿õ

ïîäâ³éíîìó çàòî÷óâàíí³ òà ï³äòî÷óâàíí³ ïåðåìè÷êè. Ïðè îäèíàðíîìó çàòî÷óâàíí³ ñâåðäåë ³ç øâèäêîð³çàëüíî¿ ñòàë³ ðîçðà-
õîâàíó øâèäê³ñòü ð³çàííÿ ñë³ä çíèçèòè ìíîæåííÿì íà êîåô³ö³ºíò ÊÇV

=0,75.

éèíàâþëáîðáÎ
ëà³ðåòàì

òàÌ ³ðå ëà
íüëàç³ð ¿î

èòñà÷ èí
åìóðòñí³ àòí

à÷àäîÏ S,
áî/ìì

â³íåïåòñèêèíçàêîï³òíº³ö³ôåîK -äîëîõÎ
ÿííåæ

ÑV q Y m

àíé³öêóðòñíîêàâåöåëãóâüëàòÑ
ç s Â àÏÌ057=

5Ì6Ð

£ 2,0 0,7
04,0

07,0
02,0

º2,0> 8,9 05,0
çàíö³ìîðàæüëàòÑ ÂÍ 041 � 5,3 05,0 54,0 21,0

çéèð³ñíóâà× ÂÍ 091
£ 3,0 7,41

52,0
55,0

521,0
ºàìåí3,0> 1,71 04,0

8KÂ � 2,43 54,0 03,0 02,0

çéèêâîêíóâà× ÂÍ 051
5Ì6Ð

£ 3,0 8,12
52,0

55,0
521,0 º

3,0> 3,52 04,0
8KÂ � 4,04 54,0 03,0 02,0 ºàìåí

¿îüíäåðåñèâàëïñ³ííåãîðåòåã³íä³Ì
,³òñîäðåâò ÂÍ 041�001

5Ì6Ð

£ 3,0 1,82
52,0

55,0
521,0

º
3,0> 6,23 04,0

³âº³í³ìþëà³íðàâèëàòèí³ìóëèÑ
çèâàëïñ s Â ,àÏÌ002�001= BH £ ;56

çé³í³ìþëàðþä BH £ 001

£ 3,0 3,63
52,0

55,0
521,0

3,0> 7,04 04,0



31

Òàáëèöÿ 29
Êîåô³ö³ºíò ÑV òà ïîêàçíèêè ñòåïåí³â ó ôîðìóë³ äëÿ øâèäêîñò³ ð³çàííÿ

ïðè ðîçñâåðäëþâàíí³, çåíêåðóâàíí³ é ðîçãîðòàíí³

âþëáîðáÎ éèíà
³ðåòàì ëà

èêáîðáîäèÂ
ëà³ðåòàÌ

èíèòñà÷¿îíüëàç³ð
àòíåìóðòñí³

â³íåïåòñèêèíçàêîï³òíº³ö³ôåîK õÎ -äîëî
æ ÿííåCV q X Y m

üëàòÑ àíé³öêóðòñíîê
,àâåöåëãóâ

s Â= àÏÌ057

ÿííàâþëäðåâñçîð
5M6P 2,61 4,0

2,0

5,0 2,0

º

8KB 8,01 6,0 3,0 52,0

ÿííàâóðåêíåç
5M6P 3,61 3,0 5,0 3,0
6K51T 0,81 6,0 3,0 52,0

ÿííàòðîãçîð
5M6P 5,01 3,0 2,0 56,0 4,0
6K51T 6,001 3,0 0 56,0 4,0

àíé³öêóðòñíîêüëàòÑ
,àíàâîòðàãàç

s Â ,àÏÌ0081�0061=
ÑRÍ 45�94

ÿííàâóðåêíåç
6K51T

0,01 6,0 3,0 6,0 54,0

ÿííàòðîãçîð 0,41 4,0 57,0 50,1 58,0

óâà× ,éèð³ñí
HB 091

ÿííàâþëäðåâñçîð
5M6P 4,32 52,0 1,0 4,0 521,0

ºàìåí

8KB 9,65 5,0 51,0 54,0 4,0

ÿííàâóðåêíåç
5M6P 8,81 2,0 1,0 4,0 521,0
8KB 0,501 4,0 51,0 54,0 4,0

ÿííàòðîãçîð
5M6P 6,51 2,0 1,0 5,0 3,0
8KB 0,901 2,0 0 5,0 54,0

êíóâà× ,éèêâî
ÂÍ 051

ÿííàâþëäðåâñçîð
5M6P 7,43 52,0 1,0 4,0 521,0

º
8KB 4,77 5,0 51,0 54,0 4,0

ÿííàâóðåêíåç
5M6P 9,72 2,0 1,0 4,0 521,0
8KB 0,341 4,0 51,0 54,0 4,0

ÿííàòðîãçîð
5M6P 2,32 2,0 1,0 5,0 3,0
8KB 0,841 2,0 0 5,0 54,0 ºàìåí



32 Òàáëèöÿ 30
Ñåðåäí³ çíà÷åííÿ ïåð³îäó ñò³éêîñò³ ñâåðäåë, çåíêåð³â òà ðîçãîðòîê

òíåìóðòñí²
)ÿ³öàðåïî(

éèíàâþëáîðáÎ
ëà³ðåòàì

ëà³ðåòàÌ
¿îíüëàç³ð

èíèòñà÷

àòíåìóðòñí³îãîíüëàç³ððòåìà³Ä D ìì,
5îä 01�6 02�11 03�12 04�13 05�14 06�15 08�16

àòíåìóðòñí³îãîíüëàç³ð³òñîêé³òñäî³ðåÏ Ò âõ,

îëäðåâÑ
àòÿíí³ëäðåâñ(

)ÿííàâþëäðåâñçîð

àíé³öêóðòñíîêüëàòñ
àíàâîãåëàòàâåöåëãóâ

àíüëàç³ðîêäèâø
üëàòñ

51 52 54 05 07 09 011 �

âàëïñéèäðåâò 8 51 02 52 53 54 � �

àêé³òñîíé³çîðîêüëàòñ
àíüëàç³ðîêäèâø

üëàòñ
6 8 51 52 � � � �

îëäðåâÑ
àòÿíí³ëäðåâñ(

)ÿííàâþëäðåâñçîð

,éèêâîêàòéèð³ñíóâà÷
³âº³í³ìþëààò³íä³ì

èâàëïñ

àíüëàç³ðîêäèâø
üëàòñ

02 53 06 57 501 041 071 �

âàëïñéèäðåâò 51 52 54 05 07 09 � �

ðåêíåÇ
)ÿííàâóðåêíåç(

àíé³öêóðòñíîêüëàòñ
,àíàâîãåëàòàâåöåëãóâ

éèêâîêàòéèð³ñíóâà÷

àíüëàç³ðîêäèâø
³äðåâòàòüëàòñ

èâàëïñ
� � 03 04 05 06 08 001

àêòðîãçîÐ
)ÿííàòðîãçîð(

àíé³öêóðòñíîêüëàòñ
àíàâîãåëàòàâåöåëãóâ

àíüëàç³ðîêäèâø
üëàòñ

� 52 04 08 08 021 021 021

âàëïñéèäðåâò � 02 03 05 07 09 011 041

éèêâîêàòéèð³ñíóâà÷
àíüëàç³ðîêäèâø

üëàòñ
� � 06 021 021 081 081 081

âàëïñéèäðåâò � � 04 57 501 531 561 012
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Çàãàëüíèé ïîïðàâêîâèé êîåô³ö³ºíò íà øâèäê³ñòü ð³çàííÿ KV, ùî
âðàõîâóº ôàêòè÷í³ óìîâè ð³çàííÿ, ñòàíîâèòü

K K K KV m i lV V V
= ,

äå KmV
�êîåô³ö³ºíò, ÿêèé âðàõîâóº ÿê³ñòü îáðîáëþâàíîãî ìàòåð³àëó òà

âïëèâ éîãî ô³çèêî-ìåõàí³÷íèõ âëàñòèâîñòåé íà øâèäê³ñòü ð³çàííÿ
(òàáë. 3�6); KiV

�êîåô³ö³ºíò, ùî âðàõîâóº âëàñòèâîñò³ ìàòåð³àëó ³í-
ñòðóìåíòà (òàáë. 8); KlV

�êîåô³ö³ºíò, ùî âðàõîâóº ãëèáèíó ñâåðäë³ííÿ
(òàáë. 31). Ïðè ðîçñâåðäëþâàíí³ òà çåíêåðóâàíí³ ëèòèõ àáî øòàìïî-
âàíèõ îòâîð³â äîäàòêîâî ââîäÿòü ïîïðàâêîâèé êîåô³ö³ºíò ÊnV

, ùî âðà-
õîâóº ñòàí ïîâåðõí³ çàãîòîâêè (òàáë. 7).

Òàáëèöÿ 31
Ïîïðàâêîâèé êîåô³ö³ºíò ÊlV

 íà øâèäê³ñòü ð³çàííÿ,
ùî âðàõîâóº ãëèáèíó îáðîáêè

ðòåìàðàÏ

ÿ³öàðåïÎ

ÿíí³ëäðåâñ
,ÿííàâþëäðåâñçîð

,ÿííàâóðåêíåç
ÿííàòðîãçîð

-þëáîðáîàíèáèëÃ
óðîâòîîãîíàâ

3D 4D 5D 6D 8D �

òíº³ö³ôåîK KlV 00,1 58,0 57,0 07,0 06,0 00,1

Êðóòíèé ìîìåíò Mêð (Í×ì) òà îñüîâà ñèëà Po (Í) ðîçðàõîâó-
þòüñÿ çà ôîðìóëàìè:

�ïðè ñâåðäë³íí³

M C D S Kê M
q Y

Pð = 10 ,

P C D S Ko P
q Y

P= 10 ;
�ïðè ðîçñâåðäëþâàíí³ òà çåíêåðóâàíí³

M C D t S Kê Ì
q X Y

Pð = 10 ,

P C t S Ko P
X Y

P= 10 .
Çíà÷åííÿ êîåô³ö³ºíò³â ÑM, ÑP òà ïîêàçíèê³â ñòåïåí³â íàâåäåí³ â

òàáë. 32.
Êîåô³ö³ºíò, ùî âðàõîâóº ôàêòè÷í³ óìîâè îáðîáêè â öüîìó ðàç³

çàëåæèòü ò³ëüêè â³ä ìàòåð³àëó îáðîáëþâàíî¿ çàãîòîâêè, òîáòî

 K KP mP
= .

Çíà÷åííÿ êîåô³ö³ºíòà ÊmP
 äëÿ ñòàë³ òà ÷àâóíó íàâåäåí³ â òàáë. 11,

à äëÿ ì³äíèõ ³ àëþì³í³ºâèõ ñïëàâ³â ó òàáë. 12.
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Êîåô³ö³ºíòè é ïîêàçíèêè ñòåïåí³â ó ôîðìóëàõ äëÿ êðóòíîãî ìîìåíòó òà îñüîâî¿ ñèëè

Ïðèì³òêà.
Çíà÷åííÿ îñüîâî¿ ñèëè ïðè ñâåðäë³íí³, ðîçðàõîâàíå çà íàâåäåíîþ â öüîìó ïîñ³áíèêó ôîðìóëîþ, ä³éñíå äëÿ ñâåðäåë ³ç

ï³äòî÷åíîþ ïåðåìè÷êîþ. Äëÿ ñâåðäåë ³ç íåï³äòî÷åíîþ ïåðåìè÷êîþ îñüîâà ñèëà ïðè ñâåðäë³íí³ çðîñòàº â 1,33 ðàçè.

ëà³ðåòàìéèíàâþëáîðáÎ
ÿííàâóíåìéàÍ

¿³öàðåïî

ëà³ðåòàÌ
¿îíüëàç³ð

èíèòñà÷
àòíåìóðòñí³

õàëóìðîôóâ³íåïåòñèêèíçàêîïàòòíº³ö³ôåîK
óòíåìîìîãîíòóðêÿëä èëèñ¿îâîüñîÿëä

CM q X Y CP q X Y

àíé³öêóðòñíîêüëàòÑ
,àâåöåëãóâ s Â àÏÌ057=

ÿíí³ëäðåâñ

-³ðîêäèâø
üëàòñàíüëàç

5430,0 0,2 � 8,0 86 0,1 � 7,0
ÿííàâþëäðåâñçîð

ÿííàâóðåêíåçé 90,0 0,1 9,0 8,0 76 � 2,1 56,0

àíö³ìîðàæüëàòÑ
,Ò9Í81Õ21 BH 141

ÿíí³ëäðåâñ 140,0 0,2 � 7,0 341 0,1 � 7,0
ÿííàâþëäðåâñçîð

ÿííàâóðåêíåçé 601,0 0,1 9,0 8,0 041 � 2,1 56,0

,éèð³ñíóâà× BH 091

ÿíí³ëäðåâñ éèäðåâò
âàëïñ

210,0 2,2 � 8,0 24 2,1 � 57,0
ÿííàâþëäðåâñçîð

ÿííàâóðåêíåçé 691,0 58,0 8,0 7,0 64 � 0,1 4,0

ÿíí³ëäðåâñ
-³ðîêäèâø
üëàòñàíüëàç

120,0 0,2 � 8,0 7,24 0,1 � 8,0
ÿííàâþëäðåâñçîð

ÿííàâóðåêíåçé 580,0 � 57,0 8,0 5,32 � 2,1 4,0

,éèêâîêíóâà× BH 051
ÿíí³ëäðåâñ

120,0 0,2 � 8,0 3,34 0,1 � 8,0

éèäðåâò
âàëïñ

10,0 2,2 � 8,0 8,23 2,1 � 57,0
ÿííàâþëäðåâñçîð

ÿííàâóðåêíåçé 71,0 58,0 8,0 7,0 83 � 0,1 4,0

èâàëïñ³íä³ì³ííåãîðåòåÃ
,³òñîäðåâò¿îüíäåðåñ ÂÍ 021

ÿíí³ëäðåâñ
-³ðîêäèâø
üëàòñàíüëàç

210,0 0,2 � 8,0 5,13 0,1 � 8,0
ÿííàâþëäðåâñçîð

ÿííàâóðåêíåçé 130,0 58,0 � 8,0 2,71 � 0,1 4,0

é³í³ìþëàðþäàòèí³ìóëèÑ ÿíí³ëäðåâñ 500,0 0,2 � 8,0 8,9 0,1 � 7,0
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ßêùî ïðè ðîçãîðòàíí³ ðîçãëÿäàòè êîæíèé çóá ð³çàëüíîãî ³íñòðó-
ìåíòà ÿê ðîçòî÷óâàëüíèé ð³çåöü, òî çíà÷åííÿ êðóòíîãî ìîìåíòó (Í×ì)
ìîæíà ä³ñòàòè ç³ ñï³ââ³äíîøåííÿ

M
C t S D

ê
P

X
Z
Y

ð =
×2 100

,

äå t�ãëèáèíà ð³çàííÿ, ìì; SZ�ïîäà÷à íà îäèí çóá ³íñòðóìåíòà,
ìì/çóá; D�ä³àìåòð ³íñòðóìåíòà, ìì. Çíà÷åííÿ êîåô³ö³ºíòà CP òà
ïîêàçíèê³â ñòåïåí³â X, Y íàâåäåí³ â òàáë. 23.

Ïîäà÷à íà îäèí çóá ³íñòðóìåíòà âèçíà÷àºòüñÿ çà ôîðìóëîþ

S
S
ZZ = ,

äå S�ïîäà÷à, ìì/îá; Z�ê³ëüê³ñòü çóá³â ðîçãîðòêè.
Åôåêòèâíà ïîòóæí³ñòü ð³çàííÿ Ne (êÂò) ðîçðàõîâóºòüñÿ ç³ ñï³â-

â³äíîøåííÿ

N
M n

e
ê= ð

9750
,

äå n�÷àñòîòà îáåðòàííÿ ³íñòðóìåíòà àáî çàãîòîâêè, îá/õâ.

n
V

D
=

1000
p

.

Îñíîâíèé òåõíîëîã³÷íèé ÷àñ To (õâ) îá÷èñëþºòüñÿ çà ôîðìóëà-
ìè, íàâåäåíèìè â òàáë. 55.
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Ðîçä³ë 4

ÔÐÅÇÅÐÓÂÀÍÍß

Òèï ôðåçè âèçíà÷àºòüñÿ êîíô³ãóðàö³ºþ îáðîáëþâàíî¿ ïîâåðõí³
òà âèäîì óñòàòêóâàííÿ, ùî çàñòîñîâóºòüñÿ, à ¿¿ ðîçì³ðè�ðîçì³ðàìè îá-
ðîáëþâàíî¿ ïîâåðõí³ òà ãëèáèíîþ øàðó, ùî çð³çàºòüñÿ. Äëÿ ñêîðî÷åí-
íÿ îñíîâíîãî òåõíîëîã³÷íîãî ÷àñó é âèòðà÷àííÿ ³íñòðóìåíòàëüíîãî
ìàòåð³àëó ä³àìåòð ôðåçè âèáèðàþòü ïî ìîæëèâîñò³ íàéìåíøèì. Ïðè
öüîìó âðàõîâóþòü æîðñòê³ñòü òåõíîëîã³÷íî¿ ñèñòåìè ÂÏ²Ä, ñõåìó ð³-
çàííÿ òà ðîçì³ðè îáðîáëþâàíî¿ çàãîòîâêè.

Äëÿ äîñÿãíåííÿ íàéá³ëüø ïðîäóêòèâíèõ ðåæèì³â ð³çàííÿ ïðè
òîðöåâîìó ôðåçåðóâàíí³ ä³àìåòð ôðåçè D ïîâèíåí áóòè á³ëüøèì øè-
ðèíè ôðåçåðóâàííÿ B íà 25�50%, òîáòî

 ( )D B= -125 1 5, , .

Ï³ä ÷àñ îáðîáêè ñòàëüíèõ çàãîòîâîê îáîâ�ÿçêîâèì º ¿õ íåñèìåò-
ðè÷íå ðîçòàøóâàííÿ â³äíîñíî ôðåçè, à ñàìå:

�äëÿ çàãîòîâîê ³ç êîíñòðóêö³éíèõ âóãëåöåâèõ òà ëåãîâàíèõ ñòà-
ëåé çì³ùåííÿì çàãîòîâêè â íàïðÿìêó âð³çàííÿ çóáà ôðåçè çàáåçïå÷ó-
ºòüñÿ ïî÷àòîê ïðîöåñó ð³çàííÿ ïðè ìàë³é òîâùèí³ øàðó, ùî çð³çàºòüñÿ;

�äëÿ çàãîòîâîê ³ç æàðîì³öíèõ òà êîðîç³éíîñò³éêèõ ñòàëåé çì³-
ùåííÿì çàãîòîâêè â íàïðÿìêó âèõîäó çóáà ôðåçè ³ç çîíè ð³çàííÿ çà-
áåçïå÷óºòüñÿ âèõ³ä çóáà ç ì³í³ìàëüíî ìîæëèâîþ òîâùèíîþ øàðó, ùî
çð³çàºòüñÿ.

Íåäîòðèìàííÿ çàçíà÷åíèõ ïðàâèë ïðèçâîäèòü äî çíà÷íîãî çíè-
æåííÿ ñò³éêîñò³ ³íñòðóìåíòà.

Ãëèáèíà ôðåçåðóâàííÿ t òà øèðèíà ôðåçåðóâàííÿ B�öå ïàðà-
ìåòðè, ïîâ�ÿçàí³ ç ðîçì³ðàìè øàðó ìàòåð³àëó, ùî çð³çàºòüñÿ ï³ä ÷àñ
ôðåçåðóâàííÿ. Ïðè âñ³õ âèäàõ ôðåçåðóâàííÿ, çà âèíÿòêîì òîðöåâîãî,
ãëèáèíà ôðåçåðóâàííÿ âèçíà÷àº òðèâàë³ñòü êîíòàêòó çóáà ôðåçè ³ç
çàãîòîâêîþ; ¿¿ âèì³ðþþòü ó íàïðÿìêó, ïåðïåíäèêóëÿðíîìó îñ³ ôðåçè.
Ãëèáèíó ôðåçåðóâàííÿ âèáèðàþòü òàê ñàìî, ÿê ³ ãëèáèíó ð³çàííÿ ïðè
òî÷³íí³ çàëåæíî â³ä âåëè÷èíè ïðèïóñêó. Äëÿ çíèæåííÿ ìàøèííîãî
÷àñó íåîáõ³äíî âèäàëÿòè ïðèïóñê çà ì³í³ìàëüíó ê³ëüê³ñòü ïðîõîä³â.

Øèðèíà ôðåçåðóâàííÿ âèçíà÷àº äîâæèíó ëåçà çóáà ôðåçè, ÿêà
áåðå ó÷àñòü áåçïîñåðåäíüî ó ïðîöåñ³ ð³çàííÿ; ¿¿ âèì³ðþþòü ó íàïðÿìêó,
ïàðàëåëüíîìó îñ³ ôðåçè. Ïðè òîðöåâîìó ôðåçåðóâàíí³ ïàðàìåòð B
áóäå ãëèáèíîþ ôðåçåðóâàííÿ, à  t�øèðèíîþ ôðåçåðóâàííÿ.

Ïîäà÷à. Ïðè ôðåçåðóâàíí³ ðîçð³çíÿþòü ïîäà÷ó íà îäèí çóá ôðå-
çè SZ (ìì/çóá), ïîäà÷ó íà îäèí îáåðò ôðåçè S (ìì/îá), à òàêîæ õâè-
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ëèííó ïîäà÷ó Sõâ (ìì/õâ), ÿê³ ïîâ�ÿçàí³ ì³æ ñîáîþ òàêèì ñï³ââ³äíî-
øåííÿì:

S Sn S Znõâ Z= = ,
äå n�÷àñòîòà îáåðòàííÿ ôðåçè, îá/õâ; Z�ê³ëüê³ñòü çóá³â ôðåçè.

Âèõ³äíîþ âåëè÷èíîþ ïîäà÷³ ïðè ÷îðíîâîìó ôðåçåðóâàíí³ º ¿¿
çíà÷åííÿ íà îäèí çóá ôðåçè SZ, à ïðè ÷èñòîâîìó�íà îäèí îáåðò ôðå-
çè S, çà ÿêèì äëÿ ïîäàëüøîãî âèêîðèñòàííÿ ðîçðàõîâóþòü âåëè÷èíó
ïîäà÷³ íà îäèí çóá

S
S
ZZ = .

Ðåêîìåíäîâàí³ ïîäà÷³ äëÿ ð³çíèõ ôðåç òà óìîâ ð³çàííÿ íàâåäåí³
â òàáë. 33�38.

Òàáëèöÿ 33
Ïîäà÷³ ïðè ÷îðíîâîìó ôðåçåðóâàíí³ òîðöåâèìè, öèë³íäðè÷íèìè

òà äèñêîâèìè ôðåçàìè ç ïëàñòèíêàìè ³ç òâåðäîãî ñïëàâó

éèíàâþëáîðáÎ
ëà³ðåòàì

çèêíèòñàëÏ
óâàëïñîãîäðåâò

üòñ³íæóòîÏ
òÂê,àòàòñðåâ

à÷àäîÏ SZ,
áóç/ìì

üëàòÑ

6K51T
01�5 81,0�90,0

01äàíîï 81,0�21,0

01K51T
01�5 81,0�21,0

01äàíîï 42,0�61,0

³íä³ìàòíóâà×
èâàëïñ

6KB
01�5 42,0�41,0

01äàíîï 82,0�81,0

8KB
01�5 92,0�02,0

01äàíîï 83,0�52,0

Ïðèì³òêè:
1) äëÿ öèë³íäðè÷íèõ ôðåç çíà÷åííÿ ïîäà÷, íàâåäåí³ â òàáëèö³, ä³éñí³

äëÿ øèðèíè ôðåçåðóâàííÿ Â£30 ìì; ÿêùî Â>30 ìì, ¿õ ñë³ä çìåíøèòè íà
30%;

2) äëÿ äèñêîâèõ ôðåç çíà÷åííÿ ïîäà÷, íàâåäåí³ â òàáëèö³, ä³éñí³ ïðè
ôðåçåðóâàíí³ ïëîùèí òà óñòóï³â, à ïðè ôðåçåðóâàíí³ ïàç³â ¿õ ñë³ä çìåíøè-
òè ó 2 ðàçè;

3) ïðè ôðåçåðóâàíí³ ç ïîäà÷àìè, íàâåäåíèìè â òàáëèö³, äîñÿãàºòüñÿ
ïàðàìåòð øîðñòêîñò³ Rà=0,8�1,6 ìêì.
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Òàáëèöÿ 34
Ïîäà÷³ ïðè ÷îðíîâîìó ôðåçåðóâàíí³ òîðöåâèìè, öèë³íäðè÷íèìè

òà äèñêîâèìè ôðåçàìè ç³ øâèäêîð³çàëüíî¿ ñòàë³

üòñ³íæóòîÏ
îáààòàòñðåâ

¿îíðåçåðô
,èêâîëîã

òÂê

üòñ³êòñðîÆ
èìåòñèñ

�àêâîòîãàç«
»é³ðòñèðï

à÷àäîÏ SZ ³öáîðáîèðïáóç/ìì,

àòèìèâåöðîò
èìàçåðôèìèâîêñèä

èìèí÷èðäí³ëèö
èìàçåðô

-êóðòñíîê
¿îíé³ö
³ëàòñ

àòóíóâà÷
õèíä³ì
â³âàëïñ

-êóðòñíîê
¿îíé³ö
³ëàòñ

àòóíóâà÷
õèíä³ì
â³âàëïñ

èìàæîíèìèíâàòñâ³çèçåðôàòìîáóçìèêèëåâçèçåðÔ

01äàíîÏ

àíåùèâä³ï 03,0�02,0 06,0�04,0 06,0�04,0 08,0�06,0

ÿíäåðåñ 52,0�51,0 05,0�03,0 04,0�03,0 06,0�04,0

àíåæèíç 51,0�01,0 03,0�02,0 03,0�02,0 04,0�52,0

01�5

àíåùèâä³ï 02,0�21,0 05,0�03,0 04,0�52,0 05,0�03,0

ÿíäåðåñ 51,0�80,0 04,0�02,0 02,0�21,0 03,0�02,0

àíåæèíç 01,0�60,0 52,0�51,0 51,0�01,0 02,0�21,0

5îÄ
ÿíäåðåñ 70,0�60,0 03,0�51,0 21,0�80,0 81,0�01,0

àíåæèíç 60,0�40,0 02,0�01,0 01,0�60,0 51,0�80,0

ìîáóçìèíá³ðäçèçåðÔ

01�5

àíåùèâä³ï 21,0�80,0 53,0�02,0 51,0�01,0 02,0�21,0

ÿíäåðåñ 01,0�60,0 03,0�51,0 01,0�60,0 51,0�01,0

àíåæèíç 80,0�40,0 02,0�01,0 80,0�60,0 21,0�80,0

5îÄ
ÿíäåðåñ 60,0�40,0 02,0�21,0 80,0�50,0 21,0�60,0

àíåæèíç 50,0�30,0 51,0�80,0 60,0�30,0 01,0�50,0

Ïðèì³òêè:
1) á³ëüø³ ïîäà÷³, ³ç íàâåäåíèõ ó òàáëèö³, ñë³ä âèáèðàòè äëÿ ìåíøèõ

çíà÷åíü ãëèáèíè òà øèðèíè ôðåçåðóâàííÿ, à ìåíø³ ïîäà÷³�äëÿ á³ëüøèõ
çíà÷åíü;

2) ïðè ôðåçåðóâàíí³ æàðîì³öíèõ òà êîðîç³éíîñò³éêèõ ñòàëåé çíà÷åííÿ
ïîäà÷ ñë³ä âèáèðàòè òàê³ æ, ÿê äëÿ êîíñòðóêö³éíî¿ ñòàë³, àëå íå á³ëüøå
0,3 ìì/çóá.
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Òàáëèöÿ 35
Ïîäà÷³ ïðè ôðåçåðóâàíí³ ñòàëüíèõ çàãîòîâîê ð³çíèìè ôðåçàìè ç³ øâèäêîð³çàëüíî¿ ñòàë³

Ïðèì³òêè:
1) ïðè ôðåçåðóâàíí³ ÷àâóíó, ì³äíèõ òà àëþì³í³ºâèõ ñïëàâ³â ïîäà÷³ ìîæóòü áóòè çá³ëüøåí³ íà 30�40%;

ðòåìà³Ä
èçåðô D ìì,

èçåðÔ
à÷àäîÏ SZ ÿííàâóðåçåðô³íèáèëãèðïáóç/ìì, t ìì,

3 5 6 8 01
61

³âåöí³ê

50,0�80,0 50,0�60,0 � � �
02 60,0�01,0 40,0�70,0 � � �
52 70,0�21,0 50,0�90,0 40,0�80,0 � �

53
01,0�61,0 70,0�21,0 50,0�01,0 � �

³ííîñàôàò³âîòóê 40,0�80,0 50,0�70,0 40,0�60,0 � �

04
³âåöí³ê 21,0�02,0 80,0�41,0 70,0�21,0 50,0�80,0 �

³ííîñàôàò³âîòóê 50,0�90,0 50,0�70,0 30,0�60,0 30,0�60,0 �
³íç³ðîðï 500,0�900,0 300,0�700,0 700,0�10,0 � �

05
³âåöí³ê 51,0�52,0 01,0�51,0 80,0�31,0 70,0�01,0 �

³ííîñàôàò³âîòóê 60,0�01,0 50,0�80,0 40,0�70,0 30,0�60,0 �
³íç³ðîðï 600,0�010,0 400,0�800,0 800,0�210,0 800,0�210,0 �

06
³ííîñàôàò³âîòóê 60,0�01,0 50,0�80,0 40,0�70,0 40,0�60,0 30,0�50,0

³íç³ðîðï 800,0�310,0 500,0�010,0 10,0�510,0 10,0�510,0 10,0�510,0
³íç³ðä³â � � 510,0�520,0 210,0�220,0 10,0�20,0

57
³ííîñàôàò³âîòóê 80,0�21,0 60,0�01,0 50,0�90,0 50,0�70,0 40,0�60,0

³íç³ðîðï � 500,0�510,0 10,0�520,0 10,0�220,0 10,0�20,0
³íç³ðä³â � 500,0�510,0 510,0�30,0 210,0�720,0 10,0�520,0

09
³ííîñàôàò³âîòóê 80,0�21,0 50,0�21,0 50,0�11,0 50,0�01,0 40,0�90,0

³íç³ðä³â
� � 20,0�30,0 610,0�820,0 510,0�720,0

011 � � 520,0�30,0 20,0�30,0 20,0�30,0



40 2) ïîäà÷³ íàâåäåí³ äëÿ ôàñîííèõ ôðåç ç îïóêëèì, ïëàâíî îêðåñëåíèì ïðîô³ëåì; ïîäà÷³ ìàþòü áóòè çìåíøåí³ íà 40% äëÿ
ôðåç ³ç ð³çêî îêðåñëåíèì àáî âãíóòèì ïðîô³ëåì;

3) äëÿ ïðîð³çíèõ òà â³äð³çíèõ ôðåç ³ç äð³áíèì çóáîì ïîäà÷³ íàâåäåí³ äëÿ ãëèáèíè ôðåçåðóâàííÿ äî 5 ìì, äëÿ ôðåç ³ç
âåëèêèì çóáîì�äëÿ ãëèáèíè ïîíàä 5 ìì.

Òàáëèöÿ 36
Ïîäà÷³ ïðè ôðåçåðóâàíí³ òâåðäîñïëàâíèìè ê³íöåâèìè ôðåçàìè ïëîùèí òà óñòóï³â ñòàëüíèõ çàãîòîâîê

Ïðèì³òêè:
1) äëÿ ÷îðíîâîãî ôðåçåðóâàííÿ ÷àâóíó ïîäà÷³, íàâåäåí³ äëÿ ÷îðíîâîãî ôðåçåðóâàííÿ ñòàë³, ìîæóòü áóòè çá³ëüøåí³ íà

30�40%, à äëÿ ÷èñòîâîãî ôðåçåðóâàííÿ ÷àâóíó âåëè÷èíà ïîäà÷³, ðåêîìåíäîâàíà äëÿ ÷èñòîâîãî ôðåçåðóâàííÿ ñòàë³, íå çì³íþ-
ºòüñÿ;

äèÂ
õèíâàëïñîäðåâò

â³òíåìåëå

ðòåìà³Ä
èçåðô D ìì,

à÷àäîÏ SZ ÿííàâóðåçåðô³íèáèëãèðïáóç/ìì, t ìì,
3�1 5 8 21 02 03

ÿííàâóðåçåðôåâîíðî×

àêíîðîK
21�01 30,0�10,0 � � � � �
61�41 60,0�20,0 40,0�20,0 � � � �
22�81 70,0�40,0 50,0�30,0 40,0�20,0 � � �

èíèòñàëï³âîòíèâÃ

02 01,0�60,0 80,0�50,0 50,0�30,0 � � �
52 21,0�80,0 01,0�60,0 01,0�50,0 80,0�50,0 � �
03 51,0�01,0 21,0�80,0 01,0�60,0 90,0�50,0 � �
04 81,0�01,0 31,0�80,0 11,0�60,0 01,0�50,0 70,0�40,0 �
05 02,0�01,0 51,0�01,0 21,0�80,0 01,0�60,0 90,0�50,0 80,0�50,0
06 02,0�21,0 61,0�01,0 21,0�01,0 21,0�80,0 01,0�60,0 01,0�60,0

ÿííàâóðåçåðôåâîòñè×
èçåðôðòåìà³Ä D ìì,

61�01 22�02 53�52 06�04
à÷àäîÏ S áî/ìì, 60,0�20,0 21,0�60,0 420�21,0 06,0�03,0
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2) âåðõí³ ãðàíèö³ ïîäà÷ äëÿ ÷îðíîâîãî ôðåçåðóâàííÿ çàñòîñîâóþòü ïðè ìàë³é øèðèí³ ôðåçåðóâàííÿ íà âåðñòàõ âèñîêî¿
æîðñòêîñò³, íèæí³�ïðè âåëèê³é øèðèí³ ôðåçåðóâàííÿ íà âåðñòàòàõ íåäîñòàòíüî¿ æîðñòêîñò³;

3) ïîäà÷³, íàâåäåí³ äëÿ ÷èñòîâîãî ôðåçåðóâàííÿ, çàáåçïå÷óþòü ïàðàìåòð øîðñòêîñò³ Ra=0,8�1,6 ìêì.

Òàáëèöÿ 37
Ïîäà÷³ ïðè ÷èñòîâîìó ôðåçåðóâàíí³ ïëîùèí òà óñòóï³â

òîðöåâèìè, äèñêîâèìè òà öèë³íäðè÷íèìè ôðåçàìè

ðòåìàðàÏ
³òñîêòñðîø

³íõðåâîï
aR ìêì,

à÷àäîÏ S èêáîðáîÿëäáî/ìì,
èìèâîêñèäàòèìèâåöðîò

èìèíâàòñâ³çèìàçåðô
èìàæîí

³ëàòñ¿îíüëàç³ðîêäèâø³çèìàçåðôèìèí÷èðäí³ëèö

îãîäðåâòç
óâàëïñ

-îêäèâø³ç
¿îíüëàç³ð

³ëàòñ

õèâåöåëãóâõèíé³öêóðòñíîê
éåëàòñõèíàâîãåëàò

õèâº³í³ìþëààòõèíä³ì,óíóâà÷
â³âàëïñ

èçåðô³ðòåìà³äèðï D ìì,

57�04 031�09 002�051 57�04 031�09 002�051

3,6 � 7,2�2,1 � � � � � �

2,3 0,1�5,0 2,1�5,0 7,2�0,1 8,3�7,1 0,5�3,2 3,2�0,1 0,3�4,1 7,3�9,1

6,1 6,0�4,0 5,0�32,0 5,1�6,0 1,2�0,1 8,2�3,1 3,1�6,0 7,1�8,0 1,2�1,1

8,0 3,0�2,0 � � � � � � �

4,0 51,0 � � � � � � �
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Òàáëèöÿ 38
Ïîäà÷³ ïðè ôðåçåðóâàíí³ ñòàëüíèõ çàãîòîâîê øïîíêîâèìè

ôðåçàìè ç³ øâèäêîð³çàëüíî¿ ñòàë³

ðòåìà³Ä
èçåðô

D ìì,

àòàòñðåâïèÒ

çéèíðåçåðô-îâîêíîïØ
þå÷àäîïþîâîêèíòÿàì

ä³âèíèòñà÷ÿííàâóðåçåðô(
àçàïîãîâîêíîïøèíèáèëã

)ä³õéèíé³âäîïíèäîàç

éèíðåçåðô-îíüëàêèòðåÂ
)ä³õîðïíèäîàçÿííàâóðåçåðô(

-íàç³ðâåâîüñÎ
óíèáèëãàíÿí

îãîâîêíîïø
àçàï

-îïÿíæâîäçîÏ
-åçåðôèðïà÷àä
-íîïø³ííàâóð

àçàïîãîâîê
-óðåçåðôàíèáèëÃ
-îïíèäîàçÿííàâ

ä³õéèíé³âä t ìì,
à÷àäîÏ SZ áóç/ìì,

6

3,0

01,0 600,0 020,0
8 21,0 700,0 220,0
01 61,0 800,0 420,0
21 81,0 900,0 620,0
61

4,0

52,0 010,0 820,0
81 82,0 110,0 030,0
02 13,0 110,0 230,0
42 83,0 210,0 630,0
82

5,0

54,0 410,0 730,0
23 05,0 510,0 730,0
63 55,0 610,0 830,0
04 56,0 610,0 830,0

Ïðèì³òêà.
Ïîäà÷³ â òàáëèö³ íàâåäåí³ äëÿ êîíñòðóêö³éíî¿ ñòàë³ ç sÂ£750 ÌÏà;

äëÿ îáðîáêè á³ëüø ì³öíèõ ñòàëåé ïîäà÷³ íåîáõ³äíî çìåíøèòè íà 20�40%.

Øâèäê³ñòü ð³çàííÿ V (ì/õâ). Ï³ä øâèäê³ñòþ ð³çàííÿ ïðè ôðå-
çåðóâàíí³ ðîçóì³þòü êîëîâó øâèäê³ñòü ôðåçè

V
C D

T t S B Z
KV

q

m X
Z
Y u p V= .

Çíà÷åííÿ êîåô³ö³ºíòà ÑV òà ïîêàçíèê³â ñòåïåí³â íàâåäåí³ â
òàáë. 39, à ñåðåäí³ çíà÷åííÿ ïåð³îäó ñò³éêîñò³ ôðåç Ò ó òàáë. 40.

Çàãàëüíèé ïîïðàâêîâèé êîåô³ö³ºíò íà øâèäê³ñòü ð³çàííÿ, ùî âðà-
õîâóº ôàêòè÷í³ óìîâè ð³çàííÿ, º äîáóòêîì ðÿäó êîåô³ö³ºíò³â

K K K KV m n iV V V
= ,

äå ÊmV
�êîåô³ö³ºíò, ùî âðàõîâóº ÿê³ñòü îáðîáëþâàíîãî ìàòåð³àëó

(òàáë. 3�6); KnV
�êîåô³ö³ºíò, ùî âðàõîâóº ñòàí ïîâåðõí³ çàãîòîâêè

(òàáë. 7 ); KiV
� êîåô³ö³ºíò, ùî âðàõîâóº ìàòåð³àë ³íñòðóìåíòà (òàáë. 8).
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Òàáëèöÿ 39
Êîåô³ö³ºíò CV òà ïîêàçíèêè ñòåïåí³â ó ôîðìóë³ äëÿ øâèäêîñò³ ð³çàííÿ ïðè ôðåçåðóâàíí³

çåðôïèÒ
ëà³ðåòàÌ
¿îíüëàç³ð

èíèòñà÷
ÿ³öàðåïÎ

,óðàøèðòåìàðàÏ
ÿñüòºàç³ðçîù

â³íåïåòñèêèíçàêîïàòòíº³ö³ôåîK
ÿííàç³ð³òñîêäèâøÿëä³ëóìðîôó

B ìì, t ìì,
SZ,

áóç/ìì
CV q X Y u p m

1 2 3 4 5 6 7 8 9 01 11 21 31
,³ëàòñ¿îâåöåëãóâ¿îíé³öêóðòñíîêàêáîðáÎ s Â àÏÌ057=

³âåöðîÒ
6K51T *

ÿííàâóðåçåðÔ
íèùîëï

� � � 233 2,0 1,0 4,0 2,0 0 2,0

5M6P ** � � £ 1,0 7,46
52,0 1,0

2,0
51,0 0 2,0

1,0> 14 4,0

³í÷èðäí³ëèÖ
6K51T *

£ 53
£2 � 093 71,0 91,0 82,0 50,0� 1,0 33,0
2> � 344 71,0 83,0 82,0 50,0� 1,0 33,0

53> £2 � 616 71,0 91,0 82,0 80,0 1,0 33,0
2> � 007 71,0 83,0 82,0 80,0 1,0 33,0

5M6P ** � � £ 1,0 55
54,0 3,0

2,0
1,0 1,0 33,0

1,0> 4,53 4,0

³âîêñèÄ
èìèíâàòñâ³ç

èìàæîí

6K51T *

ÿííàâóðåçåðÔ
â³ïóòñóàòíèùîëï

� �
21,0< 0431

2,0 4,0
21,0

0 0 53,0
³ 21,0 047 4,0

ÿííàâóðåçåðÔ
â³çàï

� �
60,0< 5281

2,0 3,0
21,0

1,0 0 53,0
³ 60,0 096 4,0

5M6P **

ÿííàâóðåçåðÔ
â³ïóòñó,íèùîëï

â³çàïàò
� �

£ 1,0 5,57
52,0 3,0

2,0
1,0 1,0 2,0

1,0> 5,84 4,0
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1 2 3 4 5 6 7 8 9 01 11 21 31
³âîêñèÄ
³íüë³öóñ 5M6P **

ÿííàâóðåçåðÔ
â³ïóòñó,íèùîëï

â³çàïàò

� � � 5,86 52,0 3,0 2,0 1,0 1,0 2,0

³âåöí³K
èìàêíîðîêç

6K51T *

� � � 541 44,0 42,0 62,0 1,0 31,0 73,0

ç³âåöí³K
èìèíÿàïàí
èìàíèòñàëï

� � � 432 44,0 42,0 62,0 1,0 31,0 73,0

³âåöí³K
³íüë³öóñ

5M6P **

� � � 7,64 54,0 5,0 5,0 1,0 1,0 33,0

³íç³ðîðÏ
³íç³ðä³âàò

â³çàïÿííàç³ðîðÏ
ÿííàç³ðä³âàò � � � 35 52,0 3,0 2,0 2,0 1,0 2,0

ç³ííîñàÔ
ìèëêóïî
ìåë³ôîðï

åííîñàÔ
ÿííàâóðåçåðô � � � 35 54,0 3,0 2,0 1,0 1,0 33,0

-àôàò³âîòóK
-óíãóç³ííîñ
ìåë³ôîðïìèò

ÿííàâóðåçåðÔ
àòêîâàíàêõèâîòóê

åííîñàô
� � � 44 54,0 3,0 2,0 1,0 1,0 33,0

³âîêíîïØ
³íÿ�ð³ïîâä

ÿííàâóðåçåðÔ
â³çàïõèâîêíîïø � � � 21 3,0 3,0 52,0 0 0 62,0

èêâàòñîï³íàòñóÒ9Í81Õ21³ëàòñ¿îíö³ìîðàæàêáîðáÎ

³âåöðîÒ
8KB *

ÿííàâóðåçåðÔ
íèùîëï

� � � 801 2,0 60,0 3,0 2,0 0 23,0

5M6P **

� � � 6,94 51,0 2,0 3,0 2,0 1,0 41,0
³í÷èðäí³ëèÖ � � � 44 92,0 3,0 43,0 1,0 1,0 42,0

³âåöí³K ÿííàâóðåçåðÔ
â³ïóòñóàòíèùîëï � � � 5,22 53,0 12,0 84,0 30,0 1,0 72,0
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Ïðîäîâæåííÿ òàáë. 39

1 2 3 4 5 6 7 8 9 01 11 21 31
,óíóâà÷îãîð³ñàêáîðáÎ ÂÍ 091

³âåöðîÒ
6KB *

ÿííàâóðåçåðÔ
íèùîëï

� � � 544 2,0 51,0 53,0 2,0 0 23,0
5M6P ** � � � 24 2,0 1,0 4,0 1,0 1,0 51,0

³í÷èðäí³ëèÖ
6KB *

� 5,2< £ 2,0 329
73,0 31,0

91,0
32,0 41,0 24,0

2,0> 885 74,0

� ³ 5,2
£ 2,0 0811

73,0 04,0
91,0

32,0 41,0 24,0
2,0> 057 74,0

5M6P *

� � £ 51,0 6,75
7,0 5,0

2,0
3,0 3,0 52,0

51,0> 72 6,0
³ç³âîêñèÄ
èìèíâàòñâ

èìàæîí
ÿííàâóðåçåðÔ
â³ïóòñó,íèùîëï

â³çàïàò

� � � 58 2,0 5,0 4,0 1,0 1,0 51,0

³âîêñèÄ
³íüë³öóñ � � � 27 2,0 5,0 4,0 1,0 1,0 51,0

³âåöí³K ÿííàâóðåçåðÔ
â³ïóòñóàòíèùîëï � � � 27 7,0 5,0 2,0 3,0 3,0 52,0

³íç³ðîðÏ
³íç³ðä³âàò

â³çàïÿííàç³ðîðÏ
ÿííàç³ðä³âàò � � � 03 2,0 5,0 4,0 2,0 1,0 51,0

,óíóâà÷îãîêâîêàêáîðáÎ ÂÍ 051

³âåöðîÒ
6KB *

ÿííàâóðåçåðÔ
íèùîëï

� � £ 81,0 499
22,0 71,0

1,0
22,0 0 33,0

81,0> 596 23,0

5M6P *

� � £ 1,0 5,09
52,0 1,0

2,0
51,0 1,0 2,0

1,0> 4,75 4,0

³í÷èðäí³ëèÖ � � £ 1,0 77
54,0 3,0

2,0
1,0 1,0 33,0

1,0> 5,94 4,0
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1 2 3 4 5 6 7 8 9 01 11 21 31
³âîêñèÄ

èìèíâàòñâ³ç
èìàæîí

5M6P *

ÿííàâóðåçåðÔ
â³ïóòñó,íèùîëï

â³çàïàò

� �
£ 1,0 8,501

52,0 3,0
2,0

1,0 1,0 2,0
1,0> 86 4,0

³âîêñèÄ
³íüë³öóñ

� � � 8,59 52,0 3,0 2,0 1,0 1,0 2,0

³âåöí³K
ÿííàâóðåçåðÔ

â³ïóòñóàòíèùîëï
� � � 5,86 54,0 3,0 2,0 1,0 1,0 33,0

³íç³ðîðÏ
³íç³ðä³âàò

â³çàïÿííàç³ðîðÏ
ÿííàç³ðä³âàò

� � � 47 52,0 3,0 2,0 2,0 1,0 2,0

,³òñîäðåâò¿îüíäåðåñâ³âàëïñõèíä³ìõèííåãîðåòåãàêáîðáÎ ÂÍ 041�001

³âåöðîÒ

5M6P *

ÿííàâóðåçåðÔ
íèùîëï

� � £ 1,0 631
52,0 1,0

2,0
51,0 1,0 2,0

1,0> 2,68 4,0

³í÷èðäí³ëèÖ
� � £ 1,0 5,511

54,0 3,0
2,0

1,0 1,0 33,0
1,0> 3,47 4,0

³âîêñèÄ
èìèíâàòñâ³ç

èìàæîí
ÿííàâóðåçåðÔ
â³ïóòñó,íèùîëï

â³çàïàò

� � £ 1,0 5,851
52,0 3,0

2,0
1,0 1,0 2,0

1,0> 201 4,0

³âîêñèÄ
³íüë³öóñ

� � � 441 52,0 3,0 2,0 1,0 1,0 2,0

³âåöí³K
ÿííàâóðåçåðÔ

â³ïóòñóàòíèùîëï
� � � 301 54,0 3,0 2,0 1,0 1,0 33,0

³íç³ðîðÏ
³íç³ðä³âàò

â³çàïÿííàç³ðîðÏ
ÿííàç³ðä³âàò

� � � 3,111 52,0 3,0 2,0 2,0 1,0 2,0
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Çàê³í÷åííÿ òàáë. 39

*�áåç îõîëîäæåííÿ, **�ç îõîëîäæåííÿì

Ïðèì³òêà.
Çíà÷åííÿ øâèäêîñò³ ð³çàííÿ äëÿ òîðöåâèõ ôðåç, ðîçðàõîâàíå çà íàâåäåíèìè òàáëè÷íèìè äàíèìè, ä³éñíå ïðè âåëè÷èí³

ãîëîâíîãî êóòà â ïëàí³ j=600. Äëÿ ³íøèõ âåëè÷èí öüîãî êóòà çíà÷åííÿ øâèäêîñò³ ð³çàííÿ íåîáõ³äíî ïîìíîæèòè íà ïîïðà-
âêîâèé êîåô³ö³ºíò 1,6 ïðè j=150; íà 1,25 ïðè j=300; íà 1,1 ïðè j=450; íà 0,93 ïðè j=750; íà 0,87 ïðè j=900.

1 2 3 4 5 6 7 8 9 01 11 21 31
:â³âàëïñõèâº³í³ìþëàõèíðàâèë,óí³ìóëèñàêáîðáÎ s Â ,àÏÌ002�001= ÂÍ ;56<

:þ³í³ìþëàðþä s Â ,àÏÌ004�003= ÂÍ 001<

³âåöðîÒ

5M6P *

ÿííàâóðåçåðÔ
íèùîëï

� � £ 1,0 542
52,0 1,0

2,0
51,0 1,0 2,0

1,0> 551 4,0

³í÷èðäí³ëèÖ � � £ 1,0 802
54,0 3,0

2,0
1,0 1,0 33,0

1,0> 5,331 4,0
³âîêñèÄ

èìèíâàòñâ³ç
èìàæîí

ÿííàâóðåçåðÔ
â³ïóòñó,íèùîëï

â³çàïàò

� �
£ 1,0 582

52,0 3,0
2,0

1,0 1,0 2,0
1,0> 4,381 4,0

³âîêñèÄ
³íüë³öóñ

� � � 952 52,0 3,0 2,0 1,0 1,0 2,0

³âåöí³K
ÿííàâóðåçåðÔ

â³ïóòñóàòíèùîëï
� � � 5,581 54,0 3,0 2,0 1,0 1,0 33,0

³íç³ðîðÏ
³íç³ðä³âàò

â³çàïÿííàç³ðîðÏ
ÿííàç³ðä³âàò

� � � 002 52,0 3,0 2,0 2,0 1,0 2,0
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Òàáëèöÿ 40
Ñåðåäíº çíà÷åííÿ ïåð³îäó ñò³éêîñò³ ôðåç

èçåðÔ
çåðôðòåìà³Ä D ìì,

02 52 04 06 57 09 011 051 002 052 003 004
çåðô³òñîêé³òñäî³ðåÏ Ò âõ,

³âåöðîÒ � 021 081 042 003 004
-âàòñâ³ç³í÷èðäí³ëèÖ
-üë³öóñ³èìàæîíèìèí

ìîáóçìèêèëåâç³í
� 081 042 �

³íüë³öóñ³í÷èðäí³ëèÖ
ìîáóçìèíá³ðäç

� 021 081 �

³âîêñèÄ � 021 051 081 042 �

³âåöí³K 08 09 021 081 �

³íç³ðä³âàò³íç³ðîðÏ � 06 57 021 051 �

³âîòóêàò³ííîñàÔ � 021 081 �

Ñèëà ð³çàííÿ. Ãîëîâíà ñêëàäîâà ñèëè ð³çàííÿ ïðè ôðåçåðóâàí-
í³�öå êîëîâà ñèëà PZ, Í

P
C t S B Z

D n
KZ

P
X

Z
Y n

q w mP
= 10

,

äå Z�ê³ëüê³ñòü çóá³â ôðåçè; n�÷àñòîòà îáåðòàííÿ ôðåçè, îá/õâ.
Çíà÷åííÿ êîåô³ö³ºíòà ÑÐ òà ïîêàçíèê³â ñòåïåí³â íàâåäåí³ â

òàáë. 41, ïîïðàâêîâîãî êîåô³ö³ºíòà íà ÿê³ñòü îáðîáëþâàíîãî ìàòåð³à-
ëó ÊmP

 äëÿ ñòàë³ òà ÷àâóíó�â òàáë. 11, à äëÿ ì³äíèõ òà àëþì³í³ºâèõ
ñïëàâ³â�ó òàáë. 12. Âåëè÷èíè ³íøèõ ñêëàäîâèõ ñèëè ð³çàííÿ, à ñàìå:
ãîðèçîíòàëüíî¿ (ñèëè ïîäà÷³) Ðh, âåðòèêàëüíî¿ Ðv, ðàä³àëüíî¿ ÐY, îñüîâî¿
ÐX�âèçíà÷àþòü çà â³äíîøåííÿì äî ãîëîâíî¿ ñêëàäîâî¿ ñèëè ð³çàííÿ
ÐZ çà òàáë. 42.

Ñêëàäîâà, çà ÿêîþ ðîçðàõîâóþòü ïîïðàâêó íà âèãèí, âèçíà÷àºòü-
ñÿ ñï³ââ³äíîøåííÿì

P P PYZ Y Z= +2 2 .

Êðóòíèé ìîìåíò Mêð (Í×ì) íà øïèíäåë³ ôðåçåðíîãî âåðñòàòà
âèçíà÷àºòüñÿ ç³ ñï³ââ³äíîøåííÿ

Ì
P D

ê
Z

ð =
×2 100

,

äå D�ä³àìåòð ôðåçè, ìì.
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Òàáëèöÿ 41
Êîåô³ö³ºíò ÑÐ òà ïîêàçíèêè ñòåïåí³â ó ôîðìóë³

äëÿ êîëîâî¿ ñèëè PZ ïðè ôðåçåðóâàíí³

èçåðÔ
¿îíüëàç³ðëà³ðåòàÌ
àòíåìóðòñí³èíèòñà÷

èêèíçàêîïàòòíº³ö³ôåîK
â³íåïåòñ

ÑÐ X Y u q w

,³ëàòñ¿îâåöåëãóâ¿îíé³öêóðòñíîêàêáîðáÎ s Â àÏÌ057=

³âåöðîÒ
âàëïñéèäðåâò 528 0,1 57,0 1,1 3,1 2,0

üëàòñàíüëàç³ðîêäèâø 5,28 59,0 8,0 1,1 1,1 0

³í÷èðäí³ëèÖ
âàëïñéèäðåâò 101 88,0 57,0 0,1 78,0 0

üëàòñàíüëàç³ðîêäèâø 2,86 68,0 27,0 0,1 68,0 0
³íç³ðîðï,³âîêñèÄ

³íç³ðä³âàò
âàëïñéèäðåâò 162 9,0 8,0 1,1 1,1 1,0

üëàòñàíüëàç³ðîêäèâø 2,86 68,0 27,0 0,1 68,0 0

³âåöí³K
âàëïñéèäðåâò 5,21 58,0 57,0 0,1 37,0 31,0�

üëàòñàíüëàç³ðîêäèâø 2,86 68,0 27,0 0,1 68,0 0
³âîòóêàò³ííîñàÔ üëàòñàíüëàç³ðîêäèâø 74 68,0 27,0 1,0 68,0 0

,èêâàòñîï³íàòñóÒ9Í81Õ21³ëàòñ¿îíö³ìîðàæàêáîðáÎ ÂÍ 141
³âåöðîÒ âàëïñéèäðåâò 812 29,0 87,0 0,1 51,1 0
³âåöí³K üëàòñàíüëàç³ðîêäèâø 28 57,0 6,0 0,1 68,0 0

,óíóâà÷îãîð³ñàêáîðáÎ ÂÍ 091

³âåöðîÒ
âàëïñéèäðåâò 5,45 9,0 47,0 0,1 0,1 0

üëàòñàíüëàç³ðîêäèâø 05 9,0 27,0 41,1 41,1 0

³í÷èðäí³ëèÖ
âàëïñéèäðåâò 85 9,0 8,0 0,1 9,0 0

üëàòñàíüëàç³ðîêäèâø 03 38,0 56,0 0,1 38,0 0
,³âåöí³ê,³âîêñèÄ
íç³ðä³âàò³íç³ðîðï ³

üëàòñàíüëàç³ðîêäèâø 03 38,0 56,0 0,1 38,0 0

,óíóâà÷îãîêâîêàêáîðáÎ ÂÍ 051

³âåöðîÒ
âàëïñéèäðåâò 194 0,1 57,0 1,1 3,1 2,0

üëàòñàíüëàç³ðîêäèâø 05 59,0 8,0 1,1 1,1 0
çåðôèäèâ³ñÂ üëàòñàíüëàç³ðîêäèâø 03 68,0 27,0 0,1 68,0 0

,³òñîäðåâò¿îüíäåðåñâ³âàëïñõèíä³ìõèííåãîðåòåãàêáîðáÎ ÂÍ 041�001
-ñèä,³í÷èðäí³ëèÖ
-îðï,³âåöí³ê,³âîê

³íç³ðä³âàò³íç³ð
üëàòñàíüëàç³ðîêäèâø 6,22 68,0 27,0 0,1 68,0 0

Ïðèì³òêè:
1) êîëîâó ñèëó PZ ïðè ôðåçåðóâàíí³ àëþì³í³ºâèõ ñïëàâ³â ðîçðàõîâó-

þòü òàê ñàìî, ÿê ³ äëÿ ñòàëåé, ç óâåäåííÿì ïîïðàâêîâîãî êîåô³ö³ºíòà 0,25;
2) çíà÷åííÿ êîëîâî¿ ñèëè PZ, ðîçðàõîâàíå çà òàáëè÷íèìè äàíèìè, íå

âðàõîâóº çàòóïëåííÿ ôðåçè; ïðè çàòóïëåíí³ ôðåçè äî äîïóñòèìî¿ âåëè÷è-
íè çíîñó ï³ä ÷àñ îáðîáêè ì�ÿêî¿ ñòàë³ (sÂ<600 ÌÏà) ñèëà PZ çá³ëüøóºòü-
ñÿ â 1,75�1,9 ðàçè, â óñ³õ ³íøèõ âèïàäêàõ â 1,2�1,4 ðàçè.
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Òàáëèöÿ 42
Â³äíîñí³ çíà÷åííÿ ñêëàäîâèõ ñèëè ð³çàííÿ ïðè ôðåçåðóâàíí³

ÿííàâóðåçåðÔ Ph/PZ Pv/PZ PY/PZ PX/PZ

³âåöí³ê,³âîêñèä,³í÷èðäí³ëèöèçåðÔ * ³ííîñàôàò³âîòóê,

)³÷àäîïèòîðï(åí÷³ðòñóÇ 2,1�1,1 52,0�0
6,0�4,0 )4,0�2,0( gt jåíòóïîÏ

)³÷àäîïóêìÿðïàíó(
)9,0�8,0(� 9,0�7,0

³âåöí³êàò³âåöðîòèçåðÔ **

åí÷èðòåìèÑ 4,0�3,0 59,0�58,0

4,0�3,0 55,0�5,0)åí÷³ðòñóç(åí÷èðòåìèñåÍ 8,0�6,0 7,0�6,0

)åíòóïîï(åí÷èðòåìèñåÍ 3,0�2,0 0,1�9,0

*�ôðåçè, ùî ïðàöþþòü çà ñõåìîþ öèë³íäðè÷íîãî ôðåçåðóâàííÿ, çà ÿêîþ
òîðöåâ³ çóáè íå áåðóòü ó÷àñò³ â ïðîöåñ³ ð³çàííÿ;
**�ôðåçè, ùî ïðàöþþòü çà ñõåìîþ òîðöåâîãî ôðåçåðóâàííÿ.

Ïðèì³òêà.
Çì³íó ñêëàäîâèõ PZ ³ PX ïðè òîðöåâîìó ôðåçåðóâàíí³ çàëåæíî â³ä

ãîëîâíîãî êóòà â ïëàí³ j äèâ. ó òàáë. 24.

Åôåêòèâíà ïîòóæí³ñòü ð³çàííÿ Ne (êÂò) ïðè ôðåçåðóâàíí³
ñòàíîâèòü

N
P V

e
Z=

×1020 60
.

Îñíîâíèé òåõíîëîã³÷íèé ÷àñ To (õâ) îá÷èñëþºòüñÿ çà ôîðìó-
ëàìè, íàâåäåíèìè â òàáë. 55.
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Ðîçä³ë 5

ÐÎÇÐ²ÇÓÂÀÍÍß

Ðîçð³çóâàííÿ ìàòåð³àë³â âèêîíóþòü â³äð³çíèìè ð³çöÿìè, äèñêî-
âèìè òà ñòð³÷êîâèìè ïèëêàìè, íîæ³âêàìè é àáðàçèâíèìè êðóãàìè.

Ïîäà÷à. Ïðè ðîçð³çóâàíí³ äèñêîâèìè ïèëêàìè âèêîðèñòîâóþòü
ïîäà÷ó SZ (ìì/çóá). Ïðè ðîçð³çóâàíí³ ñòð³÷êîâèìè ïèëêàìè é àáðà-
çèâíèìè êðóãàìè âèêîðèñòîâóþòü ïîäà÷ó Sõâ (ìì/õâ). Ïîäà÷³ äëÿ
ðîçð³çóâàííÿ ð³çíèõ ìàòåð³àë³â íàâåäåí³ â òàáë. 43.

Òàáëèöÿ 43
Ïîäà÷à ïðè ðîçð³çóâàíí³ ìàòåð³àë³â ñòð³÷êîâèìè é äèñêîâèìè

ïèëêàìè òà àáðàçèâíèìè êðóãàìè

éèíàâóç³ðçîÐ
ëà³ðåòàì

à÷àäîÏ SZ áóç/ìì,
³ííàâóç³ðçîðèðï

èìèâîêñèä
èìàêëèï

à÷àäîÏ S âõ âõ/ìì,
³ííàâóç³ðçîðèðï

èìèâîê÷³ðòñ
èìàêëèï

èìèíâèçàðáà
èìàãóðê

,üëàòÑ s Â àÏÌ004< 51,0�80,0
£ 05

051�531

,üëàòÑ s Â àÏÌ006�004= 11,0�50,0
,üëàòÑ s Â àÏÌ006> 70,0�40,0

íóâà×
02,0�80,0

£ 09
àçíîðÁ £ 011
üíóòàË £ 041

Ïðèì³òêè:
1) ïîäà÷³ äëÿ äèñêîâèõ ïèëîê, íàâåäåí³ â òàáëèö³, ä³éñí³ ïðè â³äíîøåí-

í³ t/q=10, äå t�ðîçì³ð ïîïåðå÷íîãî ïåðåð³çó ðîçð³çóâàíî¿ çàãîòîâêè, ÿêèé
âèçíà÷àº äîâæèíó äóãè êîíòàêòó ïèëêè é çàãîòîâêè; q�êîëîâèé êðîê çó-
á³â ïèëêè; ïðè ³íøèõ çíà÷åííÿõ â³äíîøåííÿ t/q òàáëè÷íå çíà÷åííÿ ïîäà-
÷³ íåîáõ³äíî ïîìíîæèòè íà ïîïðàâêîâèé êîåô³ö³ºíò Êq, à ñàìå: ïðè t/q=6
íà 1,5; ïðè t/q=8 íà 1,25; ïðè t/q=13 íà 0,3; ïðè t/q=17 íà 0,6;

2) á³ëüø³ çíà÷åííÿ ïîäà÷ äëÿ äèñêîâèõ ïèëîê â³äïîâ³äàþòü îáðîáö³
íà âåðñòàòàõ á³ëüø âèñîêî¿ ïîòóæíîñò³.

Øâèäê³ñòü ð³çàííÿ V. Ïðè ðîçð³çóâàíí³ ìàòåð³àë³â äèñêîâèìè
òà ñòð³÷êîâèìè ïèëêàìè, à òàêîæ ïðèâ³äíèìè íîæ³âêàìè øâèäê³ñòü
ð³çàííÿ âèì³ðþþòü ó ìåòðàõ çà õâèëèíó. Ðåêîìåíäîâàí³ çíà÷åííÿ øâèä-
êîñò³ ð³çàííÿ ïðè ðîçð³çóâàíí³ ð³çíèõ ìàòåð³àë³â íàâåäåí³ â òàáë. 44.
Ïðè ðîçð³çóâàíí³ àáðàçèâíèìè êðóãàìè øâèäê³ñòü ð³çàííÿ âèì³ðþþòü
ó ìåòðàõ çà ñåêóíäó, çàçâè÷àé âîíà ñòàíîâèòü 50�70 ì/ñ.
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Òàáëèöÿ 44
Øâèäê³ñòü ð³çàííÿ ïðè ðîçð³çóâàíí³ ìàòåð³àë³â äèñêîâèìè

òà ñòð³÷êîâèìè ïèëêàìè é íîæ³âêàìè

éèíàâóç³ðçîÐ
ëà³ðåòàì

ÿííàç³ðüòñ³êäèâØ V âõ/ì,
³ííàâóç³ðçîðèðï

èìèâîêñèä
èìàêëèï

³ííàâóç³ðçîðèðï
èìèíä³âèðï
èìàêâ³æîí

-çîðèðï
-íàâóç³ð
-÷³ðòñ³í

èìèâîê
èìàêëèï

-îêäèâø³ç
¿îíüëàç³ð

³ëàòñ

åëãóâç -
¿îâåö
³ëàòñ

-îêäèâø³ç
¿îíüëàç³ð

³ëàòñ

åëãóâç -
¿îâåö
³ëàòñ

:üëàòñàíé³öêóðòñíîK
s Â àÏÌ004<

s Â àÏÌ006�004=
s Â àÏÌ006>

03�62
62�81
22�61

02�81
81�61
61�21

24�83
63�52
12�21

03�82
52�02
51�01

02�61
51�01
21�6

üëàòñàíüëàòíåìóðòñí² 41�11 01�8 41�21 01�9 8�4
ÿòòèëåíüëàòÑ 81�41 61�01 � � �

éàíö³ìîðàÆ
üëàòñàêé³òñîíé³çîðîê

21�8 01�8 � � �

:íóâà÷éèêâîêàòéèð³Ñ
ÂÍ £ 002
ÂÍ 002>

21�01
31�21

9�8
9�8

82�81
41�21

02�51
01�9

21�9
8�5

:àçíîðÁ
s Â£ àÏÌ003
s Â àÏÌ003>

002�001 061�06
82�52
12�81

02�81
51�41

03�51

üíóòàË 002�001 061�06 63�52 52�02 04�51

Îñíîâíèé òåõíîëîã³÷íèé ÷àñ To (õâ) îá÷èñëþºòüñÿ çà ôîðìó-
ëàìè, íàâåäåíèìè â òàáë. 55.
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Ðîçä³ë 6

Ð²ÇÅÍÀÐ²ÇÓÂÀÍÍß

Íàð³çóâàííÿ çîâí³øíüî¿ ð³ç³ âèêîíóþòü íàð³çíèìè ð³çöÿìè, êðó-
ãëèìè ïëàøêàìè, íàð³çíèìè ãîëîâêàìè, ãðåá³í÷àñòèìè òà äèñêîâèìè
ôðåçàìè, âíóòð³øíüî¿ ð³ç³�íàð³çíèìè ð³çöÿìè, ì³ò÷èêàìè òà ãðåá³í÷à-
ñòèìè ôðåçàìè.

Ãëèáèíà ð³çàííÿ t òà ïîäà÷à S. Ïðè íàð³çóâàíí³ ð³ç³ íàð³çíèìè
ð³çöÿìè ïîçäîâæíÿ ïîäà÷à S äîð³âíþº êðîêó ð³ç³ p. Ïîïåðå÷íà ïîäà÷à
âèçíà÷àº ãëèáèíó ð³çàííÿ t. Âîíà äîð³âíþº âèñîò³ ïðîô³ëþ ð³ç³, ùî íàð³-
çàºòüñÿ çà îäèí ðîáî÷èé õ³ä, àáî ÷àñòèí³ âèñîòè ïðîô³ëþ, ÿêà âèçíà÷àºòüñÿ
ê³ëüê³ñòþ ðîáî÷èõ õîä³â, íåîáõ³äíèõ äëÿ îñòàòî÷íîãî óòâîðåííÿ ð³ç³. Çà-
ãàëüíó ê³ëüê³ñòü ðîáî÷èõ õîä³â âèçíà÷àþòü çà òàáë. 45, 46.

Òàáëèöÿ 45
Ê³ëüê³ñòü ðîáî÷èõ õîä³â ïðè íàð³çàíí³ ð³ç³

íàð³çíèìè ð³çöÿìè ç ïëàñòèíêàìè ³ç òâåðäîãî ñïëàâó

êîðK
³ç³ð

p ìì,

àíé³öêóðòñíîêüëàòÑ
àíàâîãåëàòàâåöåëãóâ * íóâà× **

üç³ðÿíø³íâîÇ
àí÷èðòåì àíüëàä¿åöåïàðò àí÷èðòåì àíüëàä¿åöåïàðò

â³äîõõè÷îáîðüòñ³êüë³K ***

I II I II I II I II
5,1

3

2

� �
� �

�
2 2

2
3 5 5

3
3 4

34 6 6
4

5
5 7 7

4
6

6 8 8 5 7
4

8

� �

01 5

� �

9
01 21

6
01

521 41 21
61 81 41

*�âèêîðèñòîâóþòü íàð³çí³ ð³çö³ ç ïëàñòèíêàìè ³ç òâåðäîãî ñïëàâó Ò15Ê6;
**�âèêîðèñòîâóþòü íàð³çí³ ð³çö³ ç ïëàñòèíêàìè ³ç òâåðäîãî ñïëàâó ÂÊ6;
***� ÷îðíîâ³ õîäè�², ÷èñòîâ³ õîäè�²².

Ïðèì³òêè:
1) íàâåäåíà ê³ëüê³ñòü ðîáî÷èõ õîä³â çàáåçïå÷óº íàð³çàííÿ ìåòðè÷íî¿

ð³ç³ ñåðåäíüîãî êëàñó òî÷íîñò³, äëÿ îòðèìàííÿ á³ëüøî¿ òî÷íîñò³ ê³ëüê³ñòü
÷èñòîâèõ õîä³â íåîáõ³äíî çá³ëüøèòè;
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2) ïðè íàð³çàíí³ âíóòð³øíüî¿ ìåòðè÷íî¿ ð³ç³ ê³ëüê³ñòü ÷îðíîâèõ õîä³â,
íàâåäåíèõ ó òàáëèö³ äëÿ çîâí³øíüî¿ ð³ç³, çá³ëüøóþòü íà îäèí;

3) ïðè íàð³çàíí³ ìåòðè÷íî¿ ð³ç³ ïî æàðîì³öí³é ñòàë³ 12Õ18Í9Ò ê³ëü-
ê³ñòü õîä³â çá³ëüøóþòü íà 30%, à ïî çàãàðòîâàí³é ñòàë³�ó 2�3 ðàçè.

Òàáëèöÿ 46
Ê³ëüê³ñòü ðîáî÷èõ õîä³â ïðè íàð³çàíí³ ìåòðè÷íî¿

òà òðàïåöå¿äàëüíî¿ ð³ç³ ð³çöÿìè ç³ øâèäêîð³çàëüíî¿ ñòàë³

³ç³ðêîðK
p ìì,

üëàòÑ
àíé³öêóðòñíîê

àâåöåëãóâ

-êóðòñíîêüëàòÑ
àòàíàâîãåëàíé³ö
èêâèëä³â³íüëàòñ

àòàçíîðá,íóâà×
üíóòàë

â³äîõõè÷îáîðüòñ³êüë³K *

I II I II I II
üç³ðàíä³õàçîíäîÿíø³íâîçàí÷èðòåìàíüëèï³ðK

5,1�52,1 4 2 5 3 4 2
57,1 5

3
6

4 5
30,3�0,2 6 7

5,4�5,3 7
4

9
5 65,5�0,5 8 01

4
0,6 9 21

üç³ðàíä³õàçîíäîÿíø³íâîçàíüëàä¿åöåïàðÒ
4 01 7 21 8 8 6
6 21

9
41

01
9

7
8 41 71 11
01 81

01

22

21

41

8
21 12 52 71
61 82 33 22
02 53 24 82

*� ÷îðíîâ³ õîäè�², ÷èñòîâ³ õîäè�²².

Ïðèì³òêè:
1) íàâåäåíà ê³ëüê³ñòü ðîáî÷èõ õîä³â çàáåçïå÷óº íàð³çàííÿ êð³ïèëüíî¿

ìåòðè÷íî¿ òà òðàïåöå¿äàëüíî¿ ð³ç³ ñåðåäíüî¿ òî÷íîñò³; äëÿ äîñÿãíåííÿ á³ëüø
âèñîêî¿ òî÷íîñò³ ð³ç³ íåîáõ³äíî äîäàòè 2�3 çà÷èùóâàëüíèõ õîäè ïðè øâèä-
êîñò³ ð³çàííÿ 4 ì/õâ;

2) ïðè íàð³çàíí³ áàãàòîçàõ³äíî¿ ð³ç³ ê³ëüê³ñòü õîä³â, íàâåäåíó â òàáëè-
ö³, çá³ëüøóþòü íà 1�2 õîäè äëÿ êîæíîãî çàõîäó ð³ç³;

3) ïðè íàð³çàíí³ âíóòð³øíüî¿ ð³ç³ ê³ëüê³ñòü ÷îðíîâèõ õîä³â çá³ëüøó-
þòü íà 20�25%; ê³ëüê³ñòü ÷èñòîâèõ õîä³â çá³ëüøóþòü íà 1 äëÿ ìåòðè÷íî¿
ð³ç³ òà òðàïåöå¿äàëüíî¿ ð³ç³ ç êðîêîì äî 8 ìì ³ íà 2 äëÿ òðàïåöå¿äàëüíî¿
ð³ç³ ç êðîêîì ïîíàä 8 ìì.

ßêùî êðîê ð³ç³ p£2,5 ìì, òî ïîïåðå÷íà ïîäà÷à Sp ìàº ðàä³àëüíèé
íàïðÿìîê ³ ð³çü óòâîðþºòüñÿ çà ïðîô³ëüíîþ ñõåìîþ. ßêùî êðîê ð³ç³
p>2,5 ìì, òî ÷îðíîâ³ õîäè çä³éñíþþòü çà ãåíåðàòîðíîþ ñõåìîþ ç ïîïå-
ðå÷íîþ ïîäà÷åþ Sá, íàïðÿìîê ÿêî¿ ïàðàëåëüíèé áîêîâ³é ïîâåðõí³ ïðî-



55

ô³ëþ, ùî íàð³çàºòüñÿ. Ïðèïóñê å, ùî çàëèøàºòüñÿ íà ÷èñòîâ³ õîäè, çð³-
çàºòüñÿ çà ïðîô³ëüíîþ ñõåìîþ.

Ïîäà÷³ SZ íà îäèí ð³çåöü ïðè âèõðîâîìó íàð³çàíí³ ð³ç³ ð³çöÿìè â
îáåðòîâèõ ãîëîâêàõ íàâåäåí³ â òàáë. 47, íà îäèí çóá ãðåá³í÷àñòî¿ ôðå-
çè�â òàáë. 48, à íà îäèí çóá äèñêîâî¿ ôðåçè�ó ïðèì³òêàõ äî òàáë. 48.
Ì³ò÷èêè, ïëàøêè òà íàð³çí³ ãîëîâêè ïðàöþþòü ³ç ñàìîïîäà÷åþ.

Òàáëèöÿ 47
Ïîäà÷³ ïðè âèõðîâîìó íàð³çàíí³ ìåòðè÷íî¿ òà òðàïåöå¿äàëüíî¿

ð³ç³ ð³çöÿìè ç ïëàñòèíàìè ³ç òâåðäîãî ñïëàâó Ò15Ê6
íà ñòàëüíèõ çàãîòîâêàõ

éåëàòñ³òñîâèòñàëâ³í÷³íàõåÌ üöåç³ðíèäîàíà÷àäîÏ
SZ üöåç³ð/ìì,³òñîíö³ìàæåì

s Â àÏÌ,
ìºëëåí³ðÁàçüòñ³äðåâò

BH
055 161�351 2,1�0,1
056 291�971 0,1�8,0
057 022�012 8,0�6,0
058 052�532 6,0�4,0

Ïðèì³òêà.
Á³ëüø³ çíà÷åííÿ ïîäà÷ ïðèçíà÷àþòü ïðè íàð³çàíí³ ð³ç³ íà æîðñòêèõ

çàãîòîâêàõ, ìåíø³�íà çàãîòîâêàõ çíèæåíî¿ æîðñòêîñò³.

Òàáëèöÿ 48
Ïîäà÷³ íà îäèí çóá ãðåá³í÷àñòî¿ íàð³çíî¿ ôðåçè

ðòåìà³Ä
-àâóç³ðàí

³ç³ð¿îí
D ìì,

êîðK
-àâóç³ðàí

³ç³ð¿îí
p ìì,

èçåðô¿îâîêñèäáóçíèäîàíà÷àäîÏ
SZ èêáîðáîÿëäáóç/ìì,

çéåëàòñ
s Â£ àÏÌ008

çéåëàòñ
s Â> àÏÌ008

îãîð³ñ
óíóâà÷

îãîêâîê
óíóâà÷

£ 03
0,1< 40,0�30,0

30,0�20,0
60,0�50,0 50,0�40,0

0,2�0,1 50,0�40,0 70,0�60,0 60,0�50,0
5,3�0,2 60,0�50,0

40,0�30,0
80,0�70,0 70,0�60,0

05�03
0,1< 50,0�40,0 70,0�60,0 60,0�50,0
0,2�0,1 60,0�50,0 80,0�70,0 70,0�60,0
0,4�0,2 70,0�60,0 50,0�40,0 90,0�80,0 80,0�70,0

67�05
0,1< 60,0�50,0 40,0�30,0 80,0�70,0 70,0�60,0
0,2�0,1 70,0�60,0 50,0�40,0 90,0�80,0 80,0�70,0
0,4�0,2

80,0�70,0
60,0�50,0

01,0�90,0
90,0�80,0

67>
0,2< 50,0�40,0
0,4�0,2 90,0�80,0 60,0�50,0 21,0�01,0

Ïðèì³òêè:
1) ïðè íàð³çàíí³ òî÷íèõ ð³çåé ïîäà÷ó çìåíøóþòü íà 25%;
2) ïðè íàð³çàíí³ òðàïåöå¿äàëüíî¿ ð³ç³ ïîäà÷ó ïðèçíà÷àþòü 0,3�0,6

ìì/çóá çàëåæíî â³ä çàáåçïå÷óâàíî¿ òî÷íîñò³.
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Øâèäê³ñòü ð³çàííÿ V (ì/õâ) ñòàíîâèòü:
�ïðè íàð³çàíí³ êð³ïèëüíî¿ ð³ç³ ð³çöÿìè ç ïëàñòèíàìè ³ç òâåðäî-

ãî ñïëàâó

V
C t
T S

KV
X

m Y V= ;

�ïðè íàð³çàíí³ êð³ïèëüíî¿ òà òðàïåöå¿äàëüíî¿ ð³ç³ ð³çöÿìè ç³
øâèäêîð³çàëüíî¿ ñòàë³

V
C

T S t
KV

m Y X V= ;

�ïðè âèõðîâîìó íàð³çàíí³ ìåòðè÷íî¿ òà òðàïåöå¿äàëüíî¿ ð³ç³
òâåðäîñïëàâíèìè ð³çöÿìè â îáåðòîâèõ ãîëîâêàõ

V
C

T S S
KV

m Y
Z
X V= .

Çíà÷åííÿ êîåô³ö³ºíòà CV òà ïîêàçíèê³â ñòåïåí³â íàâåäåí³ â òàáë. 49.
Çàãàëüíèé ïîïðàâêîâèé êîåô³ö³ºíò íà øâèäê³ñòü ð³çàííÿ ïðè íà-

ð³çàíí³ ð³ç³ ð³çöÿìè, ùî âðàõîâóº ôàêòè÷í³ óìîâè ð³çàííÿ, º äîáóòêîì
ðÿäó êîåô³ö³ºíò³â:

K K K KV m i cV V V
= ,

äå KmV
�êîåô³ö³ºíò, ùî âðàõîâóº âëàñòèâîñò³ îáðîáëþâàíîãî ìàòåð³à-

ëó (äèâ. òàáë. 3�6); ÊiV
�êîåô³ö³ºíò, ùî âðàõîâóº âëàñòèâîñò³ ìàòåð³-

àëó ð³çàëüíî¿ ÷àñòèíè ³íñòðóìåíòà (äèâ. òàáë. 8); ÊcV
�êîåô³ö³ºíò, ùî

âðàõîâóº ñïîñ³á íàð³çàííÿ ð³ç³: ñòàíîâèòü 1,0, ÿêùî ð³çü óòâîðþºòüñÿ
÷îðíîâèì ³ ÷èñòîâèì ð³çöÿìè, àáî 0,75, ÿêùî ð³çü óòâîðþºòüñÿ ò³ëüêè
÷èñòîâèì ð³çöåì.

Ïðè íàð³çàíí³ ð³ç³ ç îáìåæåíèì âèõîäîì ð³çöÿ (â óïîð), à òàêîæ
ïðè íåîáõ³äíîñò³ ðó÷íîãî â³äâîäó ð³çöÿ øâèäê³ñòü ð³çàííÿ çìåíøóþòü
òà ðîçðàõîâóþòü ç³ ñï³ââ³äíîøåííÿ

V
Df

p
=

p
t1000 ,

äå D�íîì³íàëüíèé ä³àìåòð ð³ç³, ìì; f�øèðèíà âèòî÷åííÿ äëÿ âèõîäó
ð³çöÿ, ìì; p�êðîê íàð³çàííÿ ð³ç³, ìì; t�÷àñ íà â³äâåäåííÿ ð³çöÿ òà
ïåðåêëþ÷åííÿ ñòàíêà íà çâîðîòíèé õ³ä, â³í äîð³âíþº 0,01�0,04 õâ.

Øâèäê³ñòü ð³çàííÿ ïðè íàð³çàíí³ ìåòðè÷íî¿ ð³ç³ ì³ò÷èêàìè, êðó-
ãëèìè ïëàøêàìè òà íàð³çíèìè ãîëîâêàìè îá÷èñëþºòüñÿ çà ôîðìóëîþ

V
C D
T S

KV
q

m Y V= ,

à ïðè íàð³çàíí³ íàð³çíèìè ãðåá³í÷àñòèìè ôðåçàìè âîíà ñòàíîâèòü

V
C

T S S
KV

m Y
Z
X V= .
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Òàáëèöÿ 49
Êîåô³ö³ºíò CV òà ïîêàçíèêè ñòåïåí³â ó ôîðìóëàõ äëÿ øâèäêîñò³ ð³çàííÿ ïðè ð³çåíàð³çóâàíí³

Ïðèì³òêà.
Íàð³çàííÿ ð³ç³ âèêîíóºòüñÿ ç âèêîðèñòàííÿì ìàñòèëüíî-îõîëîäæóþ÷èõ ð³äèí, ðåêîìåíäîâàíèõ äëÿ äàíîãî âèäó îáðîáêè.

éèíàâþëáîðáÎ
ëà³ðåòàì ³ç³ðÿííàâóç³ðàÍ

ëà³ðåòàÌ
¿îíüëàç³ð

èíèòñà÷

îáàÿííàç³ðèâîìÓ
ÿ³öêóðòñíîê
àòíåìóðòñí³

àòòíº³ö³ôåîK
â³íåïåòñèêèíçàêîï

äî³ðåÏ
³òñîêé³òñ

T âõ,ÑV X Y q m

üëàòÑ
àíé³öêóðòñíîê

,àâåöåëãóâ
s Â àÏÌ057=

èìÿöç³ð,¿îíüëèï³ðê

6K51Ò � 442 32,0
03,0

�

02,0 07

5Ì6Ð

èäîõ³âîíðî÷ p£ ìì2 8,41 07,0 11,0
08èäîõ³âîíðî÷ p ìì2> 0,03 06,0 52,0 80,0

èäîõ³âîòñè÷ 8,14 54,0 03,0 31,0
,¿îíüëàä¿åöåïàðò

èìÿöç³ð
èäîõ³âîíðî÷ 6,23 06,0 02,0 41,0

07
èäîõ³âîòñè÷ 8,74

05,0
0 81,0

-åöåïàðòàò¿îíüëèï³ðê
åâîðõèâ,¿îíüëàä¿ 6K51Ò

�

0332

05,0

05,0 08

èìàêè÷ò³ìèìèííèøàì

5Ì6Ð

8,46

�
2,1

09,0
09

èìàç³ðîêéàã 0,35
èìèí÷èòàìîòâà

èìàç³ðîêéàã
0,14

èìàêøàëïèìèëãóðê À21Ó,ÑÕ9 7,2
02,1

05,0èìèíç³ðàíåç³ð
èìàêâîëîã 5Ì6Ð

àò³íüëà³öíåãíàò
èêí³áåðã³ëãóðê 4,7 021

èìàçåðôèìèòñà÷í³áåðã

�

891 03,0 4,0 001

,íóâà÷éèð³Ñ ÂÍ 091
èìÿöç³ð,¿îíüëèï³ðê 6KÂ 0,38 54,0 0 �

33,0
07

èìàçåðôèìèòñà÷í³áåðã
5Ì6Ð

041
�

03,0 4,0
002

,íóâà÷éèêâîK ÂÍ 051 èìàçåðôèìèòñà÷í³áåðã 542 00,2 5,0 01,0
èí³ìóëèÑ èìàç³ðîêéàã 0,02 05,0 2,1 09,0 09



58

Çíà÷åííÿ êîåô³ö³ºíòà ÑV òà ïîêàçíèê³â ñòåïåí³â, à òàêîæ ñåðåäíº
çíà÷åííÿ ïåð³îäó ñò³éêîñò³ Ò äëÿ ð³çíèõ ð³çàëüíèõ ³íñòðóìåíò³â íàâå-
äåí³ â òàáë. 49.

Äàí³ ïðî ñò³éê³ñòü ðÿäó ³íñòðóìåíò³â º îð³ºíòîâíèìè, òîìó ùî â
óñ³õ âèïàäêàõ øâèäê³ñòü ð³çàííÿ íå ðîçðàõîâóºòüñÿ, à âñòàíîâëþºòü-
ñÿ, âèõîäÿ÷è ç òîãî, ùî ïðè íàð³çàíí³ ïëàøêàìè ÿê³ñíà ð³çü ìîæå
áóòè îäåðæàíà ïðè øâèäêîñò³ ð³çàííÿ íå á³ëüøå 4 ì/õâ, à ïðè íàð³-
çàíí³ ãâèíòîíàð³çíèìè ãîëîâêàìè�ïðè øâèäêîñò³ ð³çàííÿ íå á³ëüøå
14�16 ì/õâ.

Ïðè óòâîðåíí³ ð³ç³ ì³ò÷èêàìè òà ãðåá³í÷àñòèìè íàð³çíèìè ôðåçà-
ìè íàéá³ëüø ïðîäóêòèâíèì ³ åêîíîì³÷íèì º íàð³çàííÿ ïðè ìàêñèìàëü-
í³é øâèäêîñò³ ð³çàííÿ, ÿêà îáìåæåíà øâèäê³ñòþ, ùî ìîæå çàáåçïå÷èòè
óñòàòêóâàííÿ, òà ïîòóæí³ñòþ éîãî ïðèâîäó.

Çàãàëüíèé ïîïðàâêîâèé êîåô³ö³ºíò íà øâèäê³ñòü ð³çàííÿ ïðè íà-
ð³çàíí³ ð³ç³ ì³ò÷èêàìè, ïëàøêàìè, íàð³çíèìè ãîëîâêàìè òà íàð³çíèìè
ãðåá³í÷àñòèìè ôðåçàìè, ùî âðàõîâóº ôàêòè÷í³ óìîâè ð³çàííÿ, º äîáóò-
êîì ðÿäó êîåô³ö³ºíò³â:

K K K KV m i tV V V
= ,

äå KmV
  òà KiV

�êîåô³ö³ºíòè, ùî âðàõîâóþòü âëàñòèâîñò³ îáðîáëþâà-
íîãî òà ³íñòðóìåíòàëüíîãî ìàòåð³àë³â; ÊtV

�êîåô³ö³ºíò, ùî âðàõîâóº
òî÷í³ñòü íàð³çàííÿ ð³ç³ (äèâ. òàáë. 50).

Òàíãåíö³àëüíà ñêëàäîâà ñèëè ð³çàííÿ PZ (Í) òà êðóòíèé
ìîìåíò Mêð (Í×ì). Ïðè íàð³çàíí³ ð³ç³ ð³çöÿìè òàíãåíö³àëüíà ñêëàäî-
âà ñèëè ð³çàííÿ îá÷èñëþºòüñÿ çà ôîðìóëîþ

P
C p
i

KZ
P

Y

n P= 10
,

äå p�êðîê ð³ç³, ìì; i�ê³ëüê³ñòü ðîáî÷èõ õîä³â ïðèçíà÷àºòüñÿ çà
òàáë. 45, 46; KÐ�çàãàëüíèé ïîïðàâêîâèé êîåô³ö³ºíò.

Ïðè íàð³çàíí³ ð³ç³ ì³ò÷èêàìè òà íàð³çíèìè ãîëîâêàìè êðóòíèé
ìîìåíò âèçíà÷àºòüñÿ ç³ ñï³ââ³äíîøåííÿ

M C D p Kê M
q Y

Pð = 10 ,

äå D�íîì³íàëüíèé ä³àìåòð ð³ç³, ìì.
Çíà÷åííÿ êîåô³ö³ºíò³â ÑP, ÑM òà ïîêàçíèê³â ñòåïåí³â íàâåäåí³ â

òàáë. 51. Çàãàëüíèé ïîïðàâêîâèé êîåô³ö³ºíò, ùî âðàõîâóº ôàêòè÷í³
óìîâè îáðîáêè â öüîìó ðàç³ çàëåæèòü ò³ëüêè â³ä ìàòåð³àëó îáðîáëþâà-
íî¿ çàãîòîâêè, òîáòî

K KP mP
= .

Çíà÷åííÿ êîåô³ö³ºíòà ÊmP
 äëÿ îáðîáêè ñòàë³ òà ÷àâóíó ð³çöÿìè ïðè-

çíà÷àþòü çà òàáë. 11, äëÿ îáðîáêè ³íøèìè ³íñòðóìåíòàìè�çà òàáë. 50.
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Òàáëèöÿ 50
Ïîïðàâêîâ³ êîåô³ö³ºíòè íà øâèäê³ñòü ð³çàííÿ òà êðóòíèé ìîìåíò

äëÿ ì³ò÷èê³â, ïëàøîê òà íàð³çíèõ ãîëîâîê

éèíàâþëáîðáÎ
ëà³ðåòàì

üòñ³êäèâøàíèòíº³ö³ôåîê³âîêâàðïîÏ
üòþóâîõàðâîù,ÿííàç³ð

Ï -îêâàðïî
-³ôåîêéèâ

àíòíº³ö
éèíòóðê
òíåìîì

KmÐ

ðáî -þëáî
éèíàâ
ëà³ðåòàì

KmV

-ñí³ëà³ðåòàì
àòíåìóðò KiV

³òñîí÷îòñàëê
³ç³ð KtV

5Ì6Ð
9 ,ÑÕ

,À01Ó
À21Ó

éèí÷îò é³íäåðåñ

üëàòÑ
àâåöåëãóâ

s Â àÏÌ006< 7,0

0,1 7,0 8,0 52,1�0,1

3,1

àâåöåëãóâ
s Â àÏÌ008�006= 0,1 0,1

àíàâîãåë
s Â àÏÌ007< 9,0 0,1

àíàâîãåë
s Â àÏÌ008�007= 8,0 58,0

íóâà×
041<ÂÍéèð³ñ 0,1

0,1 7,0 8,0 52,1�0,1

0,1
081�041ÂÍéèð³ñ 7,0 2,1

081>ÂÍéèð³ñ 5,0 5,1
éèêâîê 7,1 5,0

Òàáëèöÿ 51
Êîåô³ö³ºíòè CP, CM òà ïîêàçíèêè ñòåïåí³â ó ôîðìóëàõ

äëÿ ñèëè ð³çàííÿ òà êðóòíîãî ìîìåíòó ïðè ð³çåíàð³çóâàíí³

-àâþëáîðáÎ
ëà³ðåòàìéèí

éèíüëàç³Ð
òíåìóðòñí³

â³íåïåòñèêèíçàêîïàòèòíº³ö³ôåîK
ÑÐ ÑÌ Y q u

-íîêüëàòÑ
àíé³öêóðòñ
,àâåöåëãóâ

s Â àÏÌ057=

³öç³ð 841 � 7,1 � 17,0
èêè÷ò³ì³ííèøàì

�

0720,0

5,1

4,1

�

èç³ðîêéàã 1400,0 7,1
³í÷èòàìîòâà

èç³ðîêéàã
5200,0 0,2

èêøàëï³âîãóðê 0540,0
1,1

èêâîëîã³íç³ðàí 0640,0

íóâà×
³öç³ð 301 � 8,1 � 28,0

èêè÷ò³ì³ííèøàì
�

0310,0
5,1

4,1
�

í³ìóëèÑ èç³ðîêéàã 2200,0 8,1
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Åôåêòèâíà ïîòóæí³ñòü ð³çàííÿ Ne (êÂò). Ïðè íàð³çàíí³ ð³ç³
ð³çöÿìè åôåêòèâíà ïîòóæí³ñòü ð³çàííÿ îá÷èñëþºòüñÿ çà ôîðìóëîþ

N
P V

e
Z=

×1020 60
;

ïðè íàð³çàíí³ ð³ç³ ì³ò÷èêàìè, ïëàøêàìè òà íàð³çíèìè ãîëîâêàìè âîíà
ðîçðàõîâóºòüñÿ ç³ ñï³ââ³äíîøåíü

N
M n

e
ê= ð

9750
,

äå n�÷àñòîòà îáåðòàííÿ ³íñòðóìåíòà àáî çàãîòîâêè, îá/õâ;

n
V

D
=

1000
p

.

Ïðè âèõðîâîìó íàð³çàíí³ ð³ç³ îáåðòîâîþ ãîëîâêîþ ç ð³çöÿìè çà
îäèí ïðîõ³ä åôåêòèâíó ïîòóæí³ñòü ð³çàííÿ âèçíà÷àþòü çà ôîðìóëàìè:

�äëÿ ìåòðè÷íî¿ ð³ç³

N
S S Z V

De
Z= 01 0 5 0 4 0 5 0 8

0 7

, , , , ,

, ;

�äëÿ òðàïåöå¿äàëüíî¿ ð³ç³

N
S S Z V

De
Z= 0 028 1 2 0 6 0 5 0 8

0 7

, , , , ,

, .

Ïðè íàð³çàíí³ ð³ç³ çà äåê³ëüêà ïðîõîä³â, à òàêîæ ïðè íàð³çàíí³
íåñòàíäàðòíî¿ ð³ç³ ðîçðàõîâàíå çíà÷åííÿ åôåêòèâíî¿ ïîòóæíîñò³ ð³çàí-
íÿ ñë³ä ïîìíîæèòè íà â³äíîøåííÿ ôàêòè÷íî¿ âèñîòè ïðîô³ëþ, ùî çð³-
çàºòüñÿ çà îäèí ïðîõ³ä, äî âèñîòè ð³ç³ çã³äíî ç ÃÎÑÒîì.

Îñíîâíèé òåõíîëîã³÷íèé ÷àñ To (õâ) îá÷èñëþºòüñÿ çà ôîðìó-
ëàìè, íàâåäåíèìè â òàáë. 55.

Ðîçä³ë 7

ÏÐÎÒßÃÓÂÀÍÍß

Åëåìåíòè ð³çàííÿ ïðè ïðîòÿãóâàíí³ òàê³: ñóìàðíèé ïåðèìåòð
ð³çàííÿ, òîáòî íàéá³ëüøà ñóìàðíà äîâæèíà ëåçà âñ³õ çóá³â, ÿê³ ð³æóòü
îäíî÷àñíî, BS, ìì; ïîäà÷à íà îäèí çóá ïðîòÿæêè SZ, ìì/çóá; øâèä-
ê³ñòü ð³çàííÿ V, ì/õâ.

Ñóìàðíèé ïåðèìåòð ð³çàííÿ BS çàëåæèòü â³ä ôîðìè òà ðîçì³ð³â
îáðîáëþâàíî¿ ïîâåðõí³, ñõåìè ð³çàííÿ òà îá÷èñëþºòüñÿ çà ôîðìóëîþ

B
BZ
Z

l

c
S = ,

äå B�ïåðèìåòð ð³çàííÿ, ìì; Zc�÷èñëî çóá³â ó ñåêö³¿ ïðîòÿæêè
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ïðè ïðîãðåñèâí³é ñõåì³ ð³çàííÿ; Zl�íàéá³ëüøà ê³ëüê³ñòü çóá³â, ÿê³ ð³-
æóòü îäíî÷àñíî.

Çàçâè÷àé ïåðèìåòð ð³çàííÿ B äîð³âíþº äîâæèí³ îáðîáëþâàíîãî
êîíòóðó çàãîòîâêè, ïðîòå â³í ìîæå áóòè á³ëüøèì íà âåëè÷èíó 1/cos l
ó âèïàäêó ðîçòàøóâàííÿ çóá³â ³ç íàõèëîì äî ïëîùèíè îáðîáëþâàíîãî
êîíòóðó íà êóò l. Ïàðàìåòð Zc ïðè çàñòîñóâàíí³ ïðîô³ëüíî¿ àáî ãåíå-
ðàòîðíî¿ ñõåìè ð³çàííÿ äîð³âíþº îäèíèö³.

Íàéá³ëüøà ê³ëüê³ñòü çóá³â Zl, ÿê³ ð³æóòü îäíî÷àñíî, âèçíà÷àºòüñÿ
ç³ ñï³ââ³äíîøåííÿ:

Z
l
tl = ,

äå l�äîâæèíà îáðîáëþâàíî¿ ïîâåðõí³ çà âèíÿòêîì ïàç³â òà âèòî÷åíü,
ÿêùî âîíè ³ñíóþòü, ìì; t�êðîê ð³çàëüíèõ çóá³â, ìì. Ðîçðàõîâàíå çà ôîð-
ìóëîþ çíà÷åííÿ Zl  íåîáõ³äíî îêðóãëèòè äî íàéáëèæ÷îãî ö³ëîãî ÷èñëà.

Ïîäà÷à SZ ïðè ïðîòÿãóâàíí³ âèçíà÷àºòüñÿ ð³çíèöåþ ì³æ ðîçì³-
ðàìè ñóñ³äí³õ çóá³â ïðîòÿæêè, òîáòî ïîäà÷à º íåâ³ä�ºìíèì åëåìåíòîì ¿¿
êîíñòðóêö³¿.

Øâèäê³ñòü ð³çàííÿ V âèçíà÷àºòüñÿ âèìîãàìè ùîäî òî÷íîñò³ îá-
ðîáêè é ïàðàìåòðà øîðñòêîñò³ îáðîáëþâàíî¿ ïîâåðõí³. Øâèäê³ñòü ð³-
çàííÿ âèáèðàþòü çàëåæíî â³ä ãðóïè øâèäêîñò³ çà òàáë. 52. Ãðóïè øâèä-
êîñò³ ïðè ïðîòÿãóâàíí³ íàâåäåí³ â òàáë. 53.

Òàáëèöÿ 52
Øâèäê³ñòü ð³çàííÿ äëÿ ïðîòÿæîê ç³ øâèäêîð³çàëüíî¿ ñòàë³ Ð6Ì5

àïóðÃ
³òñîêäèâø

ÿííàç³ð *

èêæÿòîðÏ

³í÷èðäí³ëèö ³âîüö³ëø
àò³âîêíîïø

-îüíø³íâîçÿëä
ÿííàãÿòîðïîã

â³ïèòõ³ñó

ÿííàç³ðüòñ³êäèâØ V âõ/ì,
I 6/8 3/8 7/01 4
II 5/7 5,4/7 6/8 3
III 4/6 5,3/6 5/7 5,2

VI 3/4 5,2/4 5,3/4 2
*�äèâ. òàáë. 53.

Ïðèì³òêè:
1) ó ÷èñåëüíèêó íàâåäåí³ çíà÷åííÿ øâèäêîñò³ ð³çàííÿ, ùî çàáåçïå÷óþòü

Ra=3,2�6,3 ìêì ³ òî÷í³ñòü 8�9 êâàë³òåò³â, ó çíàìåííèêó�Ra=1,6 ìêì ³ òî÷-
í³ñòü 7 êâàë³òåòó; äëÿ ïðîòÿæîê óñ³õ òèï³â çàáåçïå÷óºòüñÿ Ra=0,8�0,4 ìêì;

2) ïðè ïðîòÿãóâàíí³ çîâí³øí³õ ïîâåðõîíü ³ç äîïóñêîì äî 0,03 ìì ñåêö³ÿìè
ïðîòÿæîê ³ç ôàñîííèì ïðîô³ëåì øâèäê³ñòü ð³çàííÿ ñë³ä çíèçèòè äî 4�5 ì/õâ;

3) äëÿ ïðîòÿæîê ç³ ñòàë³ ÕÂÃ òàáëè÷í³ øâèäêîñò³ ð³çàííÿ ñë³ä çíèçè-
òè íà 25�30%.
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Òàáëèöÿ 53
Ãðóïè øâèäêîñò³ ð³çàííÿ ïðè ïðîòÿãóâàíí³ ñòàë³ òà ÷àâóíó

éèíàâþëáîðáÎ
ëà³ðåòàì

óëà³ðåòàìîãîíàâþëáîðáîüòñ³äðåâÒ
ìºëëåí³ðÁàç BH

£ 651 781�651 791�781 922�791 962�922 123�962
üëàòÑ

àíòàìîòâà,àâåöåëãóâ VI III II I II
,àâåöíàãðàì
àâº³äàíàâîìîðõ � III II III

àòñèìîðõ � II I II III
àâîíåäá³ëîìîìîðõ � II III
,àòñèíåìåðêîìîðõ
àâåöíàãðàìåíìåðê � II III VI

àâåöíàãðàìîìîðõ � II I II III
àâåöíàãðàìåíìåðêîìîðõ � II III

àâåëåê³í � VI III �
àâåëåê³íîìîðõ � III II III

àâîíåäá³ëîìåöíàãðàìîìîðõ � I II III
àâîíåäá³ëîìåëåê³í � III II III

àâîíàòèòåöíàãðàìîìîðõ � II �
àâîíåäá³ëîìåëåê³íîìîðõ � III VI

íóâà×
éèð³ñ � I II �
éèêâîê I �

Ïðè íîðìàòèâí³é øâèäêîñò³ ð³çàííÿ íåîáõ³äíå çíà÷åííÿ ïàðàìåòðà
øîðñòêîñò³ ïîâåðõí³ ìîæå áóòè äîñÿãíóòî ïðè îïòèìàëüíèõ çíà÷åííÿõ ïå-
ðåäíüîãî òà çàäíüîãî êóò³â çóáà ïðîòÿæêè, à òàêîæ ïðè íàÿâíîñò³ ó ïðîòÿ-
æêè ïîïåðåäí³õ òà ÷èñòîâèõ çóá³â. Âèáðàíó íîðìàòèâíó øâèäê³ñòü ð³çàííÿ
ïîð³âíþþòü ³ç ìàêñèìàëüíîþ øâèäê³ñòþ ðîáî÷îãî õîäó âåðñòàòà, à òàêîæ ç³
øâèäê³ñòþ ð³çàííÿ, ÿêà îáìåæóºòüñÿ ïîòóæí³ñòþ äâèãóíà âåðñòàòà:

V
N
PZ

= 61200 h ,

äå N�ïîòóæí³ñòü äâèãóíà âåðñòàòà, êÂò; PZ�ñèëà ð³çàííÿ ïðè ïðîòÿ-
ãóâàíí³, Í; h�êîåô³ö³ºíò êîðèñíî¿ ä³¿ âåðñòàòà. Çà ðîáî÷ó øâèäê³ñòü
áåðóòü íàéìåíøó ç ïîð³âíþâàíèõ øâèäêîñòåé.

Ñèëà ð³çàííÿ PZ (H) ïðè ïðîòÿãóâàíí³ ñòàíîâèòü:
P PBZ = S ,

äå Ð�ñèëà ð³çàííÿ, ùî ïðèïàäàº íà 1 ìì äîâæèíè ëåçà çóáà ïðîòÿæ-
êè, Í. Âîíà çàëåæèòü â³ä âëàñòèâîñòåé îáðîáëþâàíîãî ìàòåð³àëó é âå-
ëè÷èíè ïîäà÷³ íà îäèí çóá ïðîòÿæêè SZ (òàáë. 54.).

Îñíîâíèé òåõíîëîã³÷íèé ÷àñ To (õâ) îá÷èñëþºòüñÿ çà ôîðìó-
ëàìè, íàâåäåíèìè â òàáë. 55.
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Òàáëèöÿ 54
Ñèëà ð³çàííÿ ïðè ïðîòÿãóâàíí³ ñòàë³ òà ÷àâóíó

Ïðèì³òêà.
Çíà÷åííÿ ñèëè ð³çàííÿ íàâåäåíî äëÿ íîðìàëüíèõ óìîâ åêñïëóàòàö³¿, à ñàìå: ïåðåäí³ é çàäí³ êóòè çóá³â ïðîòÿæêè

îïòèìàëüí³, âåëè÷èíà çíîñó íå ïåðåâèùóº äîïóñòèìî¿ âåëè÷èíè.

à÷àäîÏ SZ,
áóç/ìì

ëà³ðåòàìéèíàâþëáîðáÎ
üëàòñàâåöåëãóÂ üëàòñàíàâîãåË íóâà×

BH £ 791 BH 922�891 BH 922> BH £ 791 BH 922�891 BH 922> éèð³ñ
éèêâîê

BH £ 081 BH 081>
èêæÿòîðïàáóçàçåëèíèæâîäìì1àíºàäàïèðïîù,ÿííàç³ðàëèÑ P Í,

10,0 56 17 58 67 58 19 55 57 36
20,0 59 501 521 621 631 851 18 98 37
30,0 321 631 161 751 961 681 401 511 49
40,0 341 851 781 481 891 812 121 431 901
60,0 771 591 232 832 552 282 151 661 431
80,0 312 532 082 082 203 533 081 002 461
01,0 742 372 523 823 453 093 702 632 291
21,0 582 513 573 873 704 054 342 862 022
41,0 423 753 524 324 754 055 372 303 052
61,0 063 893 274 174 015 065 503 633 672
81,0 593 634 025 525 565 526 433 073 203
02,0 724 374 265 675 026 586 063 204 623
22,0 654 305 006 026 766 837 583 724 943
52,0 594 545 056 086 037 018 124 564 673
03,0 465 516 037 587 548 339 674 225 134
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Ôîðìóëè äëÿ ðîçðàõóíêó îñíîâíîãî òåõíîëîã³÷íîãî ÷àñó

|¹Ë¯È�L« cºÏ¯È²�Ó}ºmÈ Áº¯ä�ãÈ

�º}È¯ÓÈ º­¯º­}È
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Ïðîäîâæåííÿ òàáë. 55
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Ïðèì³òêà.
To�îñíîâíèé òåõíîëîã³÷íèé ÷àñ îáðîáêè íà âåðñòàò³, õâ; l�äîâæèíà îáðîáëþâàíî¿ ïîâåðõí³, ìì; l1�ãëèáèíà âð³çàí-

íÿ, ìì; l2�äîâæèíà ïåðåá³ãó ³íñòðóìåíòà, ìì; S�ïîäà÷à íà îäèí îáåðò çàãîòîâêè àáî ³íñòðóìåíòà, ìì/îá; n�ê³ëüê³ñòü
ïîäâ³éíèõ õîä³â àáî ÷àñòîòà îáåðòàííÿ ³íñòðóìåíòà ÷è çàãîòîâêè, îá/õâ; i�ê³ëüê³ñòü ðîáî÷èõ õîä³â; j�ãîëîâíèé êóò
ó ïëàí³, î; t�ãëèáèíà ð³çàííÿ, ìì; D�ä³àìåòð ³íñòðóìåíòà ÷è îáðîáëþâàíî¿ çàãîòîâêè, ìì; d�âíóòð³øí³é ä³àìåòð ïîðîæíè-
ñòèõ çàãîòîâîê, ìì; SZ�ïîäà÷à íà îäèí çóá ôðåçè, ìì/çóá; Z�ê³ëüê³ñòü çóá³â ôðåçè; k�äîâæèíà êàë³áðóâàëüíî¿ ÷àñòèíè
ðîçãîðòêè; Sõâ.â�âåðòèêàëüíà õâèëèííà ïîäà÷à, ìì/õâ; Sõâ.ï�ïîâçäîâæíÿ õâèëèííà ïîäà÷à, ìì/õâ; Sõâ�õâèëèííà ïîäà÷à
³íñòðóìåíòà àáî çàãîòîâêè, ìì/õâ; n1�÷àñòîòà îáåðòàííÿ ïðè âèâåðòàíí³ ì³ò÷èêà, ïëàøêè òîùî, îá/õâ; p�êðîê ð³ç³, ìì;
lð.ïð�ðîáî÷à äîâæèíà ïðîòÿæêè, ìì; lä�äîâæèíà çàãîòîâêè ïðè ïðîòÿãóâàíí³, ìì.
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Ðîçä³ë 8

ÎÑÎÁËÈÂÎÑÒ² ÏÐÈÇÍÀ×ÅÍÍß ÐÅÆÈÌ²Â Ð²ÇÀÍÍß
ÄËß ÁÀÃÀÒÎ²ÍÑÒÐÓÌÅÍÒÀËÜÍÎ¯ ÎÁÐÎÁÊÈ

Ìåòîäèêà ïðèçíà÷åííÿ ðåæèì³â ð³çàííÿ äëÿ áàãàòî³íñòðóìåíòà-
ëüíî¿ îáðîáêè ìàº òàê³ îñîáëèâîñò³:

1. Ïðîäóêòèâí³ñòü ³ åêîíîì³÷í³ñòü îáðîáêè çàëåæàòü íå ò³ëüêè
â³ä ðåæèìó ð³çàííÿ, à é â³ä âèáðàíîãî âàð³àíòà îïåðàö³éíî¿ òåõíîëîã³¿,
òîáòî â³ä âèáîðó òèï³â ³íñòðóìåíò³â, ¿õ ê³ëüêîñò³, ðîçòàøóâàííÿ òîùî.

2. Ïîäà÷³ äëÿ îêðåìèõ ³íñòðóìåíò³â, çàêð³ïëåíèõ â îäíîìó ñóïî-
ðò³, ìàþòü áóòè îäíàêîâèìè.

3. Çàçâè÷àé íåäîñòàòíÿ ïîòóæí³ñòü âåðñòàòà äóæå ÷àñòî çìóøóº
çìåíøóâàòè âèáðàíó øâèäê³ñòü ð³çàííÿ, à íåäîñòàòíÿ ì³öí³ñòü ìåõàí³-
çìó ïîäà÷³�âèáðàíó ïîäà÷ó. Òîìó ðîçðàõóíîê ïîòóæíîñò³ ð³çàííÿ òà
ñèëè ïîäà÷³ ç óðàõóâàííÿì òåõí³÷íèõ ìîæëèâîñòåé êîíêðåòíîãî âåðñ-
òàòà º îáîâ�ÿçêîâèì ó áàãàòüîõ âèïàäêàõ.

4. Âåëè÷èíó äîïóñòèìîãî çíîñó ³íñòðóìåíò³â âèçíà÷àþòü, ãîëî-
âíèì ÷èíîì, çàëåæíî â³ä çàäàíî¿ ÿêîñò³ îáðîáëþâàíî¿ ïîâåðõí³. Òîìó
âåëè÷èíó äîïóñòèìîãî çíîñó ³íñòðóìåíòà hç äëÿ áàãàòî³íñòðóìåíòàëü-
íî¿ îáðîáêè ïðèçíà÷àþòü ó ñåðåäíüîìó â ï³âòîðà ðàçè ìåíøîþ, í³æ
äëÿ îäíî³íñòðóìåíòàëüíî¿ îáðîáêè.

5. Ç ìåòîþ çàïîá³ãàííÿ çá³ëüøåííþ ÷àñó ïðîñòîþ âåðñòàòà ÷åðåç
ïåðåíàëàãîäæåííÿ ³íñòðóìåíòà ïåð³îä ñò³éêîñò³ äëÿ áàãàòî³íñòðóìåí-
òàëüíî¿ îáðîáêè ïðèçíà÷àþòü á³ëüøèé, í³æ äëÿ îäíî³íñòðóìåíòàëüíî¿
îáðîáêè (äèâ. òàáë. 9, 10).

6. Øâèäê³ñòü ð³çàííÿ ïðè áàãàòî³íñòðóìåíòàëüí³é îáðîáö³ çàçâè-
÷àé ìåíøà, í³æ ïðè îäíî³íñòðóìåíòàëüí³é, â îñíîâíîìó ÷åðåç á³ëüø³
çíà÷åííÿ ïåð³îäó ñò³éêîñò³.

8.1. ÏÐÈÇÍÀ×ÅÍÍß ÐÅÆÈÌ²Â Ð²ÇÀÍÍß ÄËß ÒÎÊÀÐÍÈÕ ÀÂÒÎÌÀÒ²Â

² ÍÀÏ²ÂÀÂÒÎÌÀÒ²Â

Ðåæèìè ð³çàííÿ äëÿ òîêàðíèõ àâòîìàò³â òà íàï³âàâòîìàò³â ïðè-
çíà÷àþòü çà òàêîþ ìåòîäèêîþ [4].

1. Ðîçðîáëÿþòü íàëàäêó, òîáòî âèáèðàþòü òèï ³íñòðóìåíò³â, ¿õ
ê³ëüê³ñòü, ãåîìåòð³þ ð³çàëüíî¿ ÷àñòèíè, à òàêîæ ðîçïîä³ëÿþòü ïðèïóñ-
êè òà äîâæèíè õîä³â ì³æ ³íñòðóìåíòàìè. Íàëàäêà ïîâèííà çàáåçïå÷ó-
âàòè ïî ìîæëèâîñò³ íàéìåíøèé øòó÷íèé ÷àñ ïðè ïðèéíÿòí³é ñò³éêîñò³
³íñòðóìåíòà çà êðèòåð³ºì åêîíîì³÷íî¿. Âèá³ð ãåîìåòðè÷íèõ ïàðàìåò-
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ð³â ð³çàëüíîãî ³íñòðóìåíòà ó áàãàòüîõ âèïàäêàõ âèêîíóºòüñÿ òàê ñàìî,
ÿê ³ äëÿ îäíî³íñòðóìåíòàëüíî¿ îáðîáêè.

2. Ãëèáèíó ð³çàííÿ ïðèçíà÷àþòü òàê ñàìî, ÿê ³ äëÿ îäíî³íñòðóìå-
íòàëüíî¿ îáðîáêè. Ïðè öüîìó íåîáõ³äíî âðàõîâóâàòè, ùî ïðèïóñê áà-
æàíî âèäàëèòè çà îäèí ïðîõ³ä.

3. Ïðèçíà÷àþòü ïîäà÷ó. Ïîäà÷à òàê ñàìî, ÿê ³ äëÿ îäíî³íñòðóìå-
íòàëüíî¿ îáðîáêè, ìàº áóòè ìàêñèìàëüíî äîïóñòèìîþ çã³äíî ç òåõí³÷-
íèìè óìîâàìè. Îñíîâí³ ôàêòîðè, ùî îáìåæóþòü ìàêñèìàëüíå çíà÷åí-
íÿ ïîäà÷³, òàê³: ì³öí³ñòü òà æîðñòê³ñòü îáðîáëþâàíî¿ çàãîòîâêè; òî÷í³ñòü
îáðîáêè; ÷èñòîòà îáðîáëþâàíî¿ ïîâåðõí³; ì³öí³ñòü òà æîðñòê³ñòü ³í-
ñòðóìåíòà; ì³öí³ñòü ìåõàí³çìó ïîäà÷ âåðñòàòà. Ïîòóæí³ñòü âåðñòàòà�
öå ôàêòîð, ùî íå îáìåæóº ïîäà÷ó. Ïðè íåäîñòàòí³é ïîòóæíîñò³ âåðñòà-
òà ñë³ä çíèçèòè øâèäê³ñòü ð³çàííÿ.

Ïîäà÷ó ïðèçíà÷àþòü äëÿ êîæíîãî ³íñòðóìåíòà. Ï³ñëÿ öüîãî çà
âèáðàíèìè çíà÷åííÿìè ïîäà÷ äëÿ îêðåìèõ ³íñòðóìåíò³â âèçíà÷àþòü
ïîäà÷³ êîæíîãî ñóïîðòà òà ³íñòðóìåíòàëüíîãî øïèíäåëÿ: ¿õ áåðóòü ð³-
âíèìè íàéìåíøèì çíà÷åííÿì ïîäà÷. Ïðè ÷îðíîâ³é îáðîáö³ íàéìåíøó
ïîäà÷ó ïðèçíà÷àþòü íàéá³ëüø íàâàíòàæåíîìó ³íñòðóìåíòó, ÿêèé ïðà-
öþº ç íàéá³ëüøîþ ãëèáèíîþ ð³çàííÿ. Ïðè ÷èñòîâ³é îáðîáö³ íàéìåíøó
ïîäà÷ó ïðèçíà÷àþòü ³íñòðóìåíòó, ùî îáðîáëÿº ïîâåðõíþ á³ëüø âèñî-
êîãî êëàñó øîðñòêîñò³.

Ïðè ðîáîò³ ê³ëüêîìà ñóïîðòàìè ïîäà÷à äëÿ êîæíîãî ñóïîðòà ïî-
âèííà áóòè óçãîäæåíà ç òðèâàë³ñòþ ðîáîòè êîæíîãî ç íèõ. Òàêå âèð³-
âíþâàííÿ ÷àñó ðîáîòè ñóïîðò³â äîçâîëÿº çåêîíîìèòè ³íñòðóìåíò, íå
çìåíøóþ÷è ìàøèííîãî ÷àñó äëÿ òèõ ñóïîðò³â, ÿê³ ïîâèíí³ ä³ÿòè ìåí-
øèé ÷àñ. Ì³öí³ñòü ìåõàí³çìó ïîäà÷³ ïîâèííà áóòè ïåðåâ³ðåíà çà çíà-
÷åííÿì ñóìàðíî¿ ñèëè ïîäà÷³.

Ïîäà÷³ äëÿ ñòàíäàðòíèõ ð³çö³â (ïðîõ³äíèõ, ï³äð³çíèõ òîùî) ïðè
áàãàòî³íñòðóìåíòàëüí³é îáðîáö³ áåðóòü çíà÷íî ìåíøèìè (ó 2�3 ðàçè)
ïîð³âíÿíî ç îäíî³íñòðóìåíòàëüíîþ îáðîáêîþ. Ìàêñèìàëüíà ïîäà÷à ôà-
ñîííèõ ð³çö³â îáìåæóºòüñÿ 0,1 ìì/îá äëÿ áàãàòîøïèíäåëüíèõ àâòîìà-
ò³â òà 0,08 ìì/îá äëÿ îäíîøïèíäåëüíèõ àâòîìàò³â. Ö³ îáìåæåííÿ ïî-
ÿñíþþòüñÿ çàçâè÷àé òåõíîëîã³÷íèìè âèìîãàìè äî òî÷íîñò³ îáðîáêè òà
øîðñòêîñò³ îáðîáëþâàíî¿ ïîâåðõí³.

4. Âèáðàâøè çíà÷åííÿ ïåð³îäó ñò³éêîñò³, âèçíà÷àþòü øâèäê³ñòü
ð³çàííÿ é ÷àñòîòó îáåðòàííÿ êîæíîãî ³íñòðóìåíòà àíàëîã³÷íî îäíî³íñ-
òðóìåíòàëüí³é îáðîáö³. Äëÿ âåðñòàòà ç îäíèì øïèíäåëåì ë³ì³òóâàëü-
íèì ³íñòðóìåíòîì º òîé, äëÿ ÿêîãî îòðèìàíà íàéìåíøà ÷àñòîòà îáåð-
òàííÿ. Öÿ ÷àñòîòà ï³ñëÿ êîðèãóâàííÿ, çã³äíî ç òåõí³÷íèìè ìîæëèâîñòÿìè
âåðñòàòà, áóäå çàãàëüíîþ äëÿ âñ³õ ³íñòðóìåíò³â.
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Ï³ñëÿ öüîãî äëÿ êîæíîãî ³íñòðóìåíòà âèçíà÷àþòü ä³éñíó øâèä-
ê³ñòü ð³çàííÿ é ïåð³îä ñò³éêîñò³. Äàë³ âñòàíîâëþþòü ïîðÿäîê çàì³íè
³íñòðóìåíòà, òîáòî ãðóïîâó çàì³íó àáî çàì³íó âñüîãî êîìïëåêòó. Îïòè-
ìàëüíà ê³ëüê³ñòü ïåðåíàëàãîäæåíü âåðñòàòà ïðîòÿãîì ðîáî÷î¿ çì³íè
ñòàíîâèòü 2�4. Áàæàíî, ùîá óñ³ ³íñòðóìåíòè ç êîìïëåêòó ìàëè îäíàêî-
âó ñò³éê³ñòü. Öå, ó äåÿêèõ âèïàäàõ, äîñÿãàºòüñÿ çàñòîñóâàííÿì ³íñòðó-
ìåíò³â ³ç ð³çíèõ ³íñòðóìåíòàëüíèõ ìàòåð³àë³â. Ë³ì³òóâàëüíèé ³íñòðó-
ìåíò ïîâèíåí áóòè âèãîòîâëåíèé ç ìàòåð³àëó, ùî ìàº íàéá³ëüø âèñîê³
ð³çàëüí³ âëàñòèâîñò³.

Øâèäê³ñòü ð³çàííÿ é ÷àñòîòó îáåðòàííÿ äëÿ êîæíîãî øïèíäåëÿ
áàãàòîøïèíäåëüíîãî âåðñòàòà âèçíà÷àþòü îêðåìî, ÿê äëÿ îäíîøïèíäå-
ëüíîãî. Çàãàëüíó ÷àñòîòó îáåðòàííÿ øïèíäåë³â âèçíà÷àþòü çà ë³ì³òó-
âàëüíèì øïèíäåëåì. Ï³ñëÿ öüîãî ðîçðàõîâóþòü ä³éñí³ çíà÷åííÿ øâèä-
êîñò³ ð³çàííÿ é ïåð³îäó ñò³éêîñò³ äëÿ êîæíîãî ³íñòðóìåíòà.

Äëÿ áàãàòîøïèíäåëüíèõ âåðñòàò³â ³ç ð³çíèìè ÷àñòîòàìè îáåðòàí-
íÿ øïèíäåë³â ïîâèíåí áóòè âñòàíîâëåíèé çàãàëüíèé ìàøèííèé ÷àñ äëÿ
âñ³õ øïèíäåë³â, òîìó ùî ïåðåä÷àñíå çàê³í÷åííÿ ðîáîòè îêðåìèõ øïèí-
äåë³â íå äàº í³ÿêèõ ïåðåâàã. Äëÿ íåë³ì³òóâàëüíèõ øïèíäåë³â ìàøèí-
íèé ÷àñ ìîæíà çá³ëüøèòè çà ðàõóíîê çìåíøåííÿ øâèäêîñò³ ð³çàííÿ òà
ïîäà÷³. Äëÿ çá³ëüøåííÿ ïðîäóêòèâíîñò³ âèïóñêó âèðîá³â íåîáõ³äíî çìå-
íøèòè ìàøèííèé ÷àñ äëÿ ë³ì³òóâàëüíîãî øïèíäåëÿ. Öå äîñÿãàºòüñÿ çà-
ñòîñóâàííÿì ³íñòðóìåíòà ç á³ëüø âèñîêèìè ð³çàëüíèìè âëàñòèâîñòÿìè.

5. Îá÷èñëþþòü ñèëè ð³çàííÿ, ÿê³ óòâîðþþòü êðóòíèé ìîìåíò äëÿ
êîæíîãî ³íñòðóìåíòà, à ïîò³ì óçàãàëüíþþòü ¿õ.

6. Ðîçðàõîâóþòü ïîòóæí³ñòü, íåîáõ³äíó äëÿ ð³çàííÿ. ßêùî âîíà
á³ëüøà ïîòóæíîñò³ âåðñòàòà, òî çíèæóþòü ÷àñòîòó îáåðòàííÿ.

7. Âèçíà÷àþòü ïðîäóêòèâí³ñòü îáðîáêè çà øòó÷íèì ÷àñîì.
8. Ïåðåâ³ðÿþòü ðåæèìè ð³çàííÿ íà ðîáî÷îìó ì³ñö³ ç ìåòîþ âèÿâ-

ëåííÿ ðåçåðâ³â ¿õ ï³äâèùåííÿ. Â óìîâàõ ìàñîâîãî òà áàãàòîñåð³éíîãî
âèðîáíèöòâà åêñïåðèìåíòàëüíå äîâåäåííÿ ðåæèì³â ð³çàííÿ º îáîâ�ÿç-
êîâèì.

8.2. ÏÐÈÇÍÀ×ÅÍÍß ÐÅÆÈÌ²Â Ð²ÇÀÍÍß ÄËß ÀÃÐÅÃÀÒÍÈÕ ÂÅÐÑÒÀÒ²Â

² ÀÂÒÎÌÀÒÈ×ÍÈÕ Ë²Í²É

Ðåæèìè ð³çàííÿ äëÿ àãðåãàòíèõ âåðñòàò³â ³ àâòîìàòè÷íèõ ë³í³é
ïðèçíà÷àþòüñÿ òàê ñàìî, ÿê ³ äëÿ îäíî³íñòðóìåíòàëüíî¿ îáðîáêè ç óðà-
õóâàííÿì îñîáëèâîñòåé áàãàòî³íñòðóìåíòàëüíî¿ îáðîáêè íà îäíîøïèí-
äåëüíèõ òà áàãàòîøïèíäåëüíèõ âåðñòàòàõ ³ç ð³çíîþ ÷àñòîòîþ îáåðòàí-
íÿ øïèíäåë³â [5].
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Ðåæèìè ð³çàííÿ, âèçíà÷åí³ çà íîðìàòèâàìè àáî ðîçðàõîâàí³ çà
åìï³ðè÷íèìè ôîðìóëàìè, äëÿ àãðåãàòíèõ âåðñòàò³â ³ àâòîìàòè÷íèõ ë³-
í³é çíèæóþòü íà 20�30% ³ç ìåòîþ äîâåäåííÿ ¿õ äî çíà÷åíü, ùî çàáåçïå-
÷óþòü áåçïåðåðâíó ðîáîòó ³íñòðóìåíòà áåç çàì³í ïðîòÿãîì îäí³º¿ ðîáî-
÷î¿ çì³íè àáî ¿¿ ïîëîâèíè.

×àñ îáðîáêè, à îòæå, é ðåæèìè ð³çàííÿ âèáèðàþòü çà ë³ì³òóâàëü-
íîþ îïåðàö³ºþ (çà øïèíäåëåì àáî ³íñòðóìåíòîì), àíàëîã³÷íî ç ðîçðî-
áêîþ íàëàäêè äëÿ áàãàòî³íñòðóìåíòàëüíî¿ îáðîáêè. Òîáòî ïðè âçÿò³é
ñò³éêîñò³ ë³ì³òóâàëüíîãî ³íñòðóìåíòà âèçíà÷àþòü ãëèáèíó ð³çàííÿ, ïî-
äà÷ó òà øâèäê³ñòü ð³çàííÿ äëÿ âñ³õ ³íñòðóìåíò³â, øïèíäåë³â òà îïåðà-
ö³é. Äàë³ âèçíà÷àþòü äîïóñòèì³ ðåæèìè ð³çàííÿ é âèêîíóþòü ïåðåâ³ð-
íèé ðîçðàõóíîê ä³éñíî¿ øâèäêîñò³ ð³çàííÿ òà ñò³éêîñò³ ³íñòðóìåíòà íà
âñ³õ îïåðàö³ÿõ.

Âðàõîâóþ÷è âèùåñêàçàíå, ðåæèìè ð³çàííÿ ïðèçíà÷àþòü çà òà-
êîþ ñõåìîþ.

1. Ðîçðàõîâóþòü äîâæèíó õîäó äëÿ êîæíîãî ³íñòðóìåíòà
L1,  L2,...,  Li-1,  Li,  äå i�ê³ëüê³ñòü ³íñòðóìåíò³â. Äàë³ âèçíà÷àþòü ìàêñè-
ìàëüíó äîâæèíó õîäó ³ áåðóòü ¿¿ çà äîâæèíó õîäó äëÿ ñèëîâî¿ ãîëîâêè:

( )L L L L Li imax max , , , ,= -1 2 1K .

2. Âèáèðàþòü íàéá³ëüø³ äîïóñòèì³ ïîäà÷³ äëÿ êîæíîãî ³íñòðóìå-
íòà S1, S2,..., Si-1, Si.

3. Â³äïîâ³äíî äî âçÿòî¿ ñò³éêîñò³ ³íñòðóìåíò³â (äèâ. òàáë. 9) ðîç-
ðàõîâóþòü øâèäê³ñòü ð³çàííÿ äëÿ êîæíîãî ³íñòðóìåíòà
V1, V2,..., Vi-1, Vi. Äàë³ âèçíà÷àþòü ÷àñòîòó îáåðòàííÿ øïèíäåë³â ³ ïðè-
çíà÷àþòü çà ïàñïîðòîì âåðñòàòà íàéáëèæ÷³ çíà÷åííÿ n1, n2,..., ni-1, ni.

4. Ïåðåðàõîâóþòü ïîäà÷³ çà ôîðìóëàìè

( )S S S S
n
n

S S
n
n

S S
n
nK K K Ki i

i
i i

i
1 1 2 2

1

2
1 1

1

1

1= = = =- -
-

, , , ,K ,

äå S1K
, S2K

,..., S(i-1)K
, SiK

�ïîäà÷³ ³íñòðóìåíò³â, ñêîðèãîâàí³ çà ïåðåäàòî-
÷íèì â³äíîøåííÿì.

5. Ðîçðàõîâóþòü õâèëèíí³ ïîäà÷³ äëÿ êîæíîãî øïèíäåëÿ ç³ ñï³â-
â³äíîøåííÿ

S S n j iõâ j jj K
= =, ,1 ,

äå j�íîìåð ³íñòðóìåíòà àáî øïèíäåëÿ. Ì³í³ìàëüíó ç ðîçðàõîâàíèõ
õâèëèííèõ ïîäà÷ ïðèçíà÷àþòü äëÿ ñèëîâî¿ ãîëîâêè:

 ( )S S S S Sõâ ã õâ õâ õâ õâi i. min , , , ,=
-1 2 1

K .
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6. Çà âèçíà÷åíîþ âåëè÷èíîþ õâèëèííî¿ ïîäà÷³ ñèëîâî¿ ãîëîâêè
Sõâ.ã òà ÷àñòîòîþ îáåðòàííÿ êîæíîãî øïèíäåëÿ âèçíà÷àþòü ôàêòè÷í³
ïîäà÷³ íà îäèí îáåðò êîæíîãî øïèíäåëÿ:

S
S
n

j iô
õâ ã

j
j

= =. , ,1 .

7. Ðîçðàõîâóþòü ñèëè ð³çàííÿ äëÿ êîæíîãî øïèíäåëÿ. Ï³ñëÿ öüîãî
îòðèìàí³ ðåçóëüòàòè ïîð³âíþþòü ³ç äîïóñòèìèì çóñèëëÿì ïîäà÷³ äëÿ
ìåõàí³çìó ïîäà÷³ ñèëîâî¿ ãîëîâêè.

8. Àíàëîã³÷íî ðîçðàõîâóþòü ³ ïåðåâ³ðÿþòü êðóòíèé ìîìåíò òà
ïîòóæí³ñòü, ïîòð³áí³ äëÿ ð³çàííÿ.

Ïðè ïðèçíà÷åíí³ ïîäà÷, à òàêîæ ïðè ðîçðàõóíêàõ øâèäêîñò³ ð³-
çàííÿ, ñèë ð³çàííÿ, ïîòóæíîñò³ ³ ò. ³í. óñ³ íåîáõ³äí³ äàí³ âèáèðàþòü
â³äïîâ³äíî äî ìåòîäó îáðîáêè.

8.3. ÍÎÐÌÓÂÀÍÍß ÀÃÐÅÃÀÒÍÈÕ ÎÏÅÐÀÖ²É

Äëÿ îäíîïîçèö³éíèõ àãðåãàòíèõ âåðñòàò³â íîðìóâàííÿ îïåðàö³é
âèêîíóºòüñÿ â òàêîìó ïîðÿäêó:

1. Âèçíà÷àþòü îñíîâíèé òåõíîëîã³÷íèé ÷àñ To, õâ.

T
L

So
õ

õâ ã

= ð.

.
,

äå Lp.x�äîâæèíà ðîáî÷îãî õîäó, ìì; Sõâ.ã�õâèëèííà ïîäà÷à ñèëîâî¿
ãîëîâêè, ìì/õâ.

2. Âèçíà÷àþòü ìàøèííèé ÷àñ Tì, õâ.

T T T T
L
Vì o â â
x x

â

= + =, .
,

äå Tâ�÷àñ ïðèñêîðåíîãî ï³äâåäåííÿ òà â³äâåäåííÿ ñèëîâî¿ ãîëîâêè, õâ;
Lõ.õ�äîâæèíà õîëîñòîãî õîäó, ìì; Vâ�øâèäê³ñòü ïðèñêîðåíîãî ïåðå-
ì³ùåííÿ ñèëîâî¿ ãîëîâêè çà ïàñïîðòîì âåðñòàòà.

3. Âèçíà÷àþòü äîïîì³æíèé ÷àñ çà íîðìàòèâàìè Tä, õâ.
4. Ðîçðàõîâóþòü øòó÷íèé ÷àñ Òøò, õâ.

T T T T T Tøò ì ä ò î î î â ä= + + + +. . ³ ,

äå Tì�ìàøèííèé ÷àñ, õâ; Tä�äîïîì³æíèé ÷àñ, õâ; Tò.î�÷àñ íà òåõí³÷-
íå îáñëóãîâóâàííÿ âåðñòàòà, õâ; To.î�÷àñ íà îðãàí³çàö³éíå îáñëóãîâó-
âàííÿ, õâ; Tâ³ä � ÷àñ íà â³äïî÷èíîê, õâ.
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5. Ðîçðàõîâóþòü ãîäèííó ïðîäóêòèâí³ñòü âåðñòàòà Q, øò.

Q
Tøò

=
60h

,

äå h�êîåô³ö³ºíò òåõí³÷íîãî âèêîðèñòàííÿ âåðñòàòà ïðîòÿãîì ìàøèí-
íîãî ÷àñó (h=0,9). Â³í âðàõîâóº âèòðàòè ÷àñó íà óñòàíîâëåííÿ ð³çàëü-
íîãî ³íñòðóìåíòà, ïåðåíàëàãîäæåííÿ òîùî.

Íîðìóâàííÿ îïåðàö³é äëÿ áàãàòîïîçèö³éíèõ âåðñòàò³â ìàº òàê³
îñîáëèâîñò³:

1. Îñíîâíèé òåõíîëîã³÷íèé ÷àñ To âèçíà÷àþòü äëÿ êîæíî¿ ïîçè-
ö³¿ îêðåìî. Ìàêñèìàëüíå çíà÷åííÿ öüîãî ÷àñó íà ë³ì³òóâàëüí³é îïåðà-
ö³¿ áåðóòü çà îñíîâíèé ÷àñ äëÿ îïåðàö³¿.

2. Ìàøèííèé ÷àñ Tì íà îïåðàö³þ âèçíà÷àþòü çà ë³ì³òóâàëüíîþ
îïåðàö³ºþ.

3. Äîïîì³æíèé ÷àñ Tä çàëåæíî â³ä êîìïîíîâêè âåðñòàòà âêëþ÷àº
çàòðàòè ÷àñó íà óñòàíîâëåííÿ, çàêð³ïëåííÿ òà çí³ìàííÿ çàãîòîâêè, àáî
íà óñòàíîâëåííÿ, çàêð³ïëåííÿ, ïåðåì³ùåííÿ, ðîçêð³ïëåííÿ òà çí³ìàííÿ
çàãîòîâêè, àáî ò³ëüêè íà ïåðåì³ùåííÿ òà ïåðåâåðòàííÿ çàãîòîâêè.

4. Ç ìåòîþ çìåíøåííÿ âèòðàò íà ³íñòðóìåíò ðåæèìè ð³çàííÿ íà
íåë³ì³òóâàëüíèõ ïîçèö³ÿõ ïîâèíí³ áóòè çíèæåí³ â ìåæàõ äîïóñòèìèõ
íîðì.

5. Çàëåæíî â³ä ñêëàäíîñò³ êîìïîíîâêè âåðñòàòà êîåô³ö³ºíò òåõ-
í³÷íîãî âèêîðèñòàííÿ âåðñòàòà h áåðóòü ó ìåæàõ 0,6�0,9.
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