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ABSTRAKT

Mym cilem bylo napsat bakdkkou praci, kterd by nasla své uptathne jen kratkodab
pii studiu, ale také pozg piimo v praxi.

Cela prace je roztkna do dvowasti, praktické a teoretické.

Praktickacast je zarfena na feklad vybranychéasti girucky, analyzu pekladatelskych
postui a analyzu vyskytu gramatickych jev Teoretickd ¢ast ¥nuje pozornost
technickému textu a jeho obecné charakteristiceawru prace je také sestaven slaak

pojmi a zkatek. Hlohou prace je vychozi anglicky text.

Unikatni technologie i@sného $thu spol€nosti FEINTOOL je naprosto ojedila jak na
¢eském, tak i na stovem ptimyslovém trhu.

Prirucka "Forming and Fineblanking" vydavana sgalesti FEINTOOL obsahuje sty

Gvod a také popis technologigepného sthu a je uziténou pomniickou pro spolénosti

zabyvajici se lisovanim a ttenim gesnych kovovych dil

Kli¢ova slova:
Technicky text, pekladatelské metody, gramaticky jev, analyza, fimeking, lisovani,

tvareni, preciznost, tvarova rozmanitost.

ABSTRACT

My aim was to write a bachelor thesis which woutd useful not only for a short time
during studies but which would come in use lategight in a practice.

The whole work is divided into two parts, practieald theoretical.

The practical part aims to a translation of sekkqtarts of the handbook, a translation
method analysis and a statistical analysis of gratiwad phenomena. The theoretical part
pays attention to a technical text specification.conclusion there is also a phrase and

abbreviation dictionary included. Original Engligxt is enclosed.

The unique technology of precise cutting by comp@BiINTOOL is absolutely unequalled

on both, Czech and international industrial market.



"Forming and Fineblanking” handbook which is putdid by FEINTOOL company
consists of a brief introduction and also a desiompof precise cutting technology. It is a
helpful facilitation for companies which are in rsg@ing and forming of precise metal

parts.

Keywords:
Technical text, translation methods, grammaticaén@menon, analysis, fineblanking,

stamping, forming, precision, shape variety.
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INTRODUCTION

This bachelor thesis is focused on translationrgfliSh technical text.
Special attention is given to the translation o€ teelected parts of the company
FINETOOL handbook with the aim to create a Czectsisa which would be used in
practice among Czech industrial companies. In @aer the issue of precise terminology
and clear translation of processes and procedueesxamined. All these just mentioned
were consulted with specialists to ensure requgsigubse.

The enclosed analyses show main differences batWeech and English language
and discuss problems of equivalence during traoslat
Applied devices such as repetition of terms, nowgugs, condensation and other features
which occur in the handbook are explained in sapdraaragraphs of the Analysis of
translation methods. Statistical analysis of gratmabphenomena shows the frequency of
used tenses.

With a view to reach a meaningful translationhe# handbook it was necessary to start
with a style specification of the chosen text. dexond step was to read the whole

handbook several times and make notes.

A good translator does not begin to translate wihie has read the text at least once
and got a ‘gist’ of the overall message. But tki®mly the first step. Once the source
text is understood, the translator then has tole¢attke task of producing a target

version which can be accepted as a text in its rigin.*

According to the stylistic point of view, we carstinguish between two basic groups of
texts. The first group is a scientific prose stgled technical texts. The second group
presents style of literary works. Both groups haeparate theories and very often they
have also independent organizing structures. Wieerdohg which group the chosen text
belongs to, we should consider mainly its contenfo{mation transfer) and its form

(expression and aesthetic quality).

! Mona Baker,In Other Words. A coursebook on translatiiondon-New York: Routledge, London and
New York, 1992), 111.

? Zlata Kufnerova et alRrekladani acestina(Praha: H+H, 1994), 25.
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Translation of scientific prose style, patentsyiee manuals, official documents, press
news and commentaries, reportages or businesspondence; these all can be put into a
matter-of-factness group. Main features of thegestare context accuracy, topicality and
objectiveness.

It is said that scientific prose style and techhtext translation are less challenging in
the way of translator skills than style of literamprks. As regards, modern translation
theory concedes its specific problems and questamish need to be solved when the

translators want to reach the intended and evalygiirposes.

With regard to features of scientific prose siyles technical texts, there are several,
which are usually very evident. Technical texts dan distinguish according to their
characteristics, such as the authors” impersoeatnirent of information, the usage of
accurate formulations and terms or the lack of eciigd human agent in sentences.
Typical and common language means by which theufestare realized are for example
the usage of mainly passive voice or the repetitbrierms and set phrases and other
phenomena which are described in enclosed analysis.

These are considered to be the most fundamerdblgon of technical text translation
because original language uses expressions whi&matr always equivalent in target
language. This fact can cause difficulties with enstanding and logic function. There are
also other phenomena which complicate the text asalominalizations and noun phrases.
Treatment of technical written language is preeise the language is governed by the aim

of maximum comprehensibility and lucidity.

No matter what kind of style the source text @rira stylistic point of view, it should
always fulfil the equivalence. The text is fullyudgalent with full affective function. That
means that the final translated text affects targgders in the same way as the original text

does in its original language and cultural backgosu

3 See, KufnerovéPrekladani acesting 25.

4 See, KufnerovaPrekladani acesting 41.
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The text cannot be considered as a static speariamguage (an idea still dominant
in practical translation classes), but essentiallythe verbalized expression of an
author’s intention as understood by the translawreader, who then recreates this

whole for another readership in another culfure.

Translators” work can be schematically pictured as:

i% a b C d e f g i
~1 -
Translator P _-:_d_'_,.—'“' - ..WFJ_._'_'_,.,--""—H-FF#:;___,_-' - _,}F‘_:l__,?‘(’-f__’!_,f/’l ———

T> a’ b’ c’ d’ e’ f’ - SRR

A translator deals with a translation step by sfpe first step is to understand the
whole text and then h/she substitutes word phr@sdse picture letters a, b, c, d, e, f, g)
with equivalents in target language (in the schdetters a’, b’, c¢’, d’, e’, f, @).
Simultaneously h/she must be aware of all potensal abilities and knowledge. The most
important is that the text must be absolutely cat intelligible®

This introduction to my bachelor thesis shouldegés brief overview of: the style of
translated text, its characteristic features ampdiegh language devices.

Basic steps which are followed during the trangfafprocess and said questions will be

examined in special analyses.

® Mona Baker,n Other Words. A coursebook on translatifimondon-New York: Routledge, London and
New York, 1992), 217.

® See, Kufnerovaiekladani acesting 14.
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THEORY
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1 VYVOJ TECHNOLOGIE FINEBLANKING

Chceme-li zvolit efektivnhi metodu vyroby s@stek, rozhodujicimi

faktory budou kvalita a naklady. Ozubena kolagkya zarazky a

podobné ploché komponenty do pokladen, psacichist&rodalSich Piedchidci:

mechanickych zézeni, které jsou naéoé na pesnost rozrri, byly lisovani a
do 70. let 20. stoleti obvykle lisovany ztenkéhkechu a poté obruSovani
obrouseny Ehem sekundarniho opracovani tak, aby bylo dosazeno
findlniho provedeni a rozfrové esnosti. Pro takové sédstky se

pouzivala hlavé jemnozrnna ocel, ndpSt3K40 a nebo, zalélem

vétSi houZevnatosti dilu, byvala pouzita slitina gcelag. ocel

s obsahem 16% manganu a 5% chromu, otit@u$-3 mm.

Technologie pesného $thu Fineblanking byla vynalezena v roce 1923
ve Svycarsku. Ale teprve v roce 1959gbpe Svycarsku, zala byt
bézre¢ uzivana ve strojirenskémumnyslu. Technologie Fineblanking
spojovala dva postupy, lisovani a nasledné broudenediné operace
a tak umo#ovala tak dosahnout poZzadovanou kvalitizef/ch hran a
vysokou fiesnost rozrra, aniz by bylo nutné sekundarni opracovani.
S postupnym  zdokonalovanim této technologie bylavotpi
kombinace dvojiho opracovani zcela nahrazena deryah vytratila

z vyrobnich dilen.

Casem doslo mezi vyrobci kancidiych stroj  k rapidnimu zvySeni
poptavky po dilech vyr&mych technologii Fineblanking. AvSak triKrize v

s €mito komponenty se dostal v 70. letech 20. staletkrize kwili 70. letech
zavaani elektronickych kancetékych gistroji. Primyslové od¥tvi
Fineblankingu bylo vaznohrozeno, ale zavedeni této technologie do

automobilového gmyslu krizi odvratilo.
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Obr. 1. Automaticka ifevodovka obsahuje velké mnozstviadiyrobenych
technologii Fineblanking

Rozmach automobilového ipmyslu a rostouci vyznam tohot@novuoziveni
primyslového odgtvi prinesly technologii pesného $thu novy sndr a diky

silu. Nejen ze nyni bylo mozno vygldily o wtSi tlou§ce a tvaro¥ automobilovému
rozmanitjSi, ale technologie umoznila pouzivat mnohem \doghi pramyslu

materiat (obr.1).

Na tento vyvojovy trend reagovali vyrobci pléchvelmi rychle.
V sowasné dob dodavaji nejen gkkou, za studena t#@nou ocel, ale
také legované a nelegované uhlikové oceli s viastmo Zihanych
oceli. V¢tSina Echto materidl je pro Fineblanking dodavana jako
svitky plechu valcované za studena nebo za tefilau&kou az 10
mm. Objevuji se také nové postupy pro pouziti miibnovych a

jemnozrnnych oceli.

Na tomto zékladu byla vyt¥ena moderni a perspektivni vyrobmiareni a
technologie: tvéeni a pesny stih pomerne silnych plecli. Technologii fineblanking
vyuziva jiz plechy tvené za studena a unimge tak vyrobu slozitych,

vice-elovych komponerits vysokou fidanou hodnotou (obr.2).
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Obr. 2. Tvéeni a Fineblanking umdgji nizko-nakladovou
vyrobu komplikovanych, vicéalovych dii

Diky vysoké kvali¢ a efektivnosti naklad této vyrobni metody Ize
nahradit dily, které musi projit procesefiskoveho obrami, lisovani

v zapustce, slinuti (spékani) nebo slévani za tlifyené a pesré
sttihané. KdyZz spojimetechnologii pesného $thu s modernimi
technologiemi sv@vani pomoci laseru, vysledkem bude nizko-

nakladovéa produkce novych s@stek.
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2 OD KONVENCNIHO LISOVANI K TECHNOLOGII
PRESNEHO RIHU FINEBLANKING

2.1 Princip nastroje a postup vyrobniho procesu

Proces konvemiho stihani, na rozdil od Fineblankingu, bude jiz dale
obecrk nazyvan ,lisovani“. Obraze&k3 znazoiiuje hlavni rozdily
mezi principy nastr@gj pouzivanych pro lisovani (vlevo) a nésiroj

pouzivanych p technologii Fineblanking (vpravo).

Nastroj pro lisovani se sklada zé hlavnichc¢asti - matrice, stiraci
desky a stzniku. Po vylisovani propadne kazdy dil skrz loBgi Lisovani:
otvor matrice. Jedina sila, kterdgobi na material, je sila beranw)FPouzivani

prenesend na beran aktivnim prvkem, v tonttpgut sttiznikem. jediné sily

Nastroj pro technologii Fineblanking je sloZen #grg/ch ti hlavnich
¢asti jako nastroj pro lisovani - tzn. matrice,atirdesky a #tzniku,
ma& ale navic vyhazovaPri vystiizeni je dil fixovan vyhazowem
smerem proti stizniku a po vysizZzeni, ¢ pohybu beranu lisu strem

dold, dojde k séeni a vyhozeni vyiiZzeného dilu.

Béhem vyrobniho cyklu Fineblankinguigobi na materialit sily na

misto jedné, jako je tomu u lisovani. Sily jsaerm@sSeny skrz vodici

desku, vyhazowvaa dvoijici aktivnich prvk — stiznik a matrici.

Aktivni sily jsou: Fineblanking:
* horni sila (R), 3 sily

* spodni sila () a

* sila beranu (§.



TBU in Zlin, Faculty of Humanities

16

Lisovani Fineblanking

Stamping Fineblanking | Fs Sila beranu

| Fr Horni sila

Fs

1 Fs Spodni sila (idrzovaci)
s Tlou¥’ka materialu

S, Nastaveni $izné vile mezi

stiznikem a matrici

1 Matrice

2 Stiraci deska

3 Stiznik
4 Vyhazové
A Vzdalenost natkné hrany
@F“ Blanking force 1 Die-plate H Vyska néatl@né hrany
y'-“ Vee-ring force 2 Guide plate
" 3 Punch
gFu Cﬂunierfon:e a E}ECIDI'
s Material thickness A Vee-ring distance
Sp Die clearance H Vee-ring height

Obr. 3. Hlavni rozdily mezi kongaim stihanim neboli ,,lisovanim“
(vlevo) a technologiigsného $thu Fineblanking (vpravo)

Sily a vypctet sil

Presné vzajemnéigobeni mezi vySe zminymi tremi silami ma
rozhodujici vliv na kvalitu dilu a vykonnost proaggesnéeho sihu.

Na zaéatku vyrobniho cyklu fisobi na material pouze horni a spodni
sila. Horni sila vytl& do povrchu materialu natiaou hranua spodni
sila tla&i plech sndrem proti stizniku. Takto je material pevnseven
jak po vnitnim tak vrjSim okraji stihu jeSt€ pred fazi stihani.
Jakmile stiznik zane stihat, z&in& pisobit i feti sila — sila beranu.
V tabulce¢.1 jsou uvedeny vzorce pro vy horni a spodni sily a

sily beranu.
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Cinné sily a jejich vypeet

Forces at work and force calculation
Fe=L-s-R, -1, 1)

Fq: Blanking force [N];

L: Developed length of blanked periphery;
internal shape plus external shape [mm|;

s:  Material thickness; neminal thickness
plus tolerance [mmj;

R.: Maximum tensile strength of material

[Nfmm?);

Empirical factor 0.9

—

~
Fa=lg-h-R -1, 2)

Fu: Vee-ring force [NJ;

Ly: Developed length of vee-ring [mm];

h: Height of vee-ring; if two vee-rings,
greatest height assumed [mm];

.- Empirical factor 4, for specified vee-ring
shape (see fig. 8);

Fs=Ag-q, 3)

F.: Counterforce [N];

A.: Surface area acted on by ejector [mm?];

05 Specific counterforce [N/mm?]; for large,

thick parts use 70 N/mm? as upper limit,
for small, thin parts use 20 Nfmm? as

lower limit,
Fges = FS + FF! * FG 4)
FDGE: Total force [NJ;
Fpa=Fs:- 1, 5)

Fra Stripping force [N;
foo 010 = f3 =0.15;
Foa=Fs: 1, )

Fy,: Eiector force [NF;

2)
Fr:

fo

3)

FG:
. Plocha spodniho vyhazasea[mnf]; pro wtsi,

4)

. Sila beranu [N]

Délka natlané hrany; vniini tvar plus vijsi tvar
[mm]

Tlougka materialu; nominalni tlotika plus
tolerance [mm]

: Mez pevnosti materialu v tahu [N/mjm

Empiricky faktor 0,9

Horni sila [N]

: Délka horni natkné hrany [mm]

Vyska horni nattmé hrany [mm], jsou-li dv
natl&né hrany- horni a spodni, pak zvolit nejvyssi
[mm]

Empiricky faktor 4, dle tvaru natiaé hrany,

(viz. Obr.9)

Sila beranu [N]
silrgj&i dily pouzit 70 N/mrhjako horni limit, pro

mensi a teih dily pouzit 20 N/mrhjako spodni
limit.

Fges Celkova sila [N]

5)

Fra: Stiraci sila [N]

6)

Fea: Vyhazovaci sila [N]

Tab.1. Sily fisobici @i vyrobnim procesu Fineblanking

a jejich vypeet



TBU in Zlin, Faculty of Humanities

Hydraulické valce vyvolavaji horni a spodni sillal& pro horni silu Vytvareni sil
je nasazeny v hornim rdmu lisu, valec pro spodhi j& sogasti

beranu (obr.4).

Dle poteby Ize nastavit velikost a &@sovani fisobeni &chto dvou
sil. Beran se &hem zdvihu pohybuje strem nahoru a do nastroje
prendasi silu, ktera je rovna sow vSech iti sil (Fyes- celkova stizna

sila).

F es = Fs+F  +Fq

Tool
space

Ram

Obr. 4. Sily fisobici na beran lisushem stihu

Na obrazkw.5 je ndkres osmi kompletnich cylFineblankingu a pro Cyklus
nazornost je vyraimym dilem podloZka pod matice. Na obrdzku p&éheblankingu
pismenem A j®teeny nastroj a odvinuty pas materialu je posunut do
stroje. Pii pohybu beranu sénem nahoru se beran pohybuje velmi
rychle a ¢sre pred stihem zpomali.

Toto zpomaleni umozni automatickou kontrolu okaolfihe (na
piitomnost odpail z predesiého cyklu shani atd.). Je-li nastr@jsty,

nedojde k zablokovani pistu (ndkres u pismene B$olsenim sily
beranu (nakres u pismene CXma vlastni proces ihani, Ehem
kterého je dil vystzen a zatléen do matrice o vzdalenost, kterd se

rovna tlougce materialuVvnitini odpad je potposunut spodni silou

dovnitt stizniku.
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VSechny ti sily pisobi sodasré. Na konci cyklu Fineblankingu
(nakres u pismene D) fgstane fisobit tlak hydraulickych vaic a

nastroj se oft otewe (nakres u pismene E).

S

Stiraci deska

o o

Matrice
Stiznik

= T ﬁ
JE _ _ I RIR,
. : d Vyhazova

(¢

e Zpracovavany

C) A

:I:M— materidl

o f  Stihany dil

jgif g Vnitni odpad

E) ; Fs Spodni sila

= g:—_ (Fidrzovaci)

J s — Fea Vyhazovaci sila
’_ﬁg-_ 1 Fr Horni sila

= gy o= Fra Stiraci sila

Fs Stizna sila

Obr. 5. Nakres kompletniho cyklu Fineblankingu:

Stiraci sila (ka) je 10-15% gizné sily (viz. tabulka 1). Tato silavyklizeni dil
pusobi @ seteni dilu z matrice a vyhozeni viiitiho odpadu.

Vyhazovaci sila (Ea) vysune hotovy dil ven z matrice do prostoru

nastroje. Poté je pas materidlu posunuti&dp (G) a dil a odpad jsou

mechanicky nebo pomoci vzduchove trysky vyklizeny. (
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2.1.1 Cyklus pohybu beranu

Rychlost beranu je viznych fazich jeho pohyhitizena aby byl cyklus
Fineblankingu optimalizovan (viz. Obr.6). Od spddnimrtvého bodu
(BDC), kde je nastroj zcela ot@ny se beran zveda velkou rychlosti
(a) az do pednastaveneho ot®ni nastroje. V pasmu (b) se rychlost
beranu snizi a dochazi ke snimaci kontrole. Jédtrajisty, zaina

beran fazi fineblankingu (c) jeShiZsi rychlosti.

Rychlost @i presném sthani je velmi dlezity parametr. Mze byt Rychlost
vrozmezi 5 — 50 mm/s v zavislosti na zpracovavamdaterialu ablankingu
stupni obtiZznosti operace, ktery zavisi na slofittitu (viz. Obr.15).

V bodk TDC (horni mrtvy bod) je vrchol cyklu pohybu besama

blanking je dokoden. Beran se vraci &p(d) na spodni hranici do

BDC.

8 Fastapproachtravel = - o
b+ Sensinggrayel =~ - & = Fonan
~ ¢ Blanking travel e = :
“ 83 oFastretumnifravel - @ : | 5

~ BDC Botlom dead center
 IDG. Jopgdeadcenters &8 g o

B R

.....

% L
; : it - i SE T i
: i ! s R e el i i e
SR e e e

i
R e

Obr. 6. Klasicky cyklus Iii"heblankingu zna#ojici rozdilné rychlosti

a Faze rychléhaiplizeni

b Faze snimani (kontrola)
c Faze blankingu

d Faze zfiného pohybu
BDC Spodni mrtvy bod

TDC Horni mrtvy bod
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Charakteristickymi znaky cyklu pohybu beranu jsainsaci kontrola a
nastavitelna rychlost blankingu. Procegegmého s$ithu ma
zabudované kontrolni postupy, kterymi se Ize bexiginich ndreni

vyhnout poSkozeni nastroje a které zajjsspolehlivost procesu.

2.1.2 K¥ivky pro lisovani a pro fineblanking
Obrazeke. 7 znazafiuje typické Kivky - sila versugas (vzdalenost), 4 faze v cyklu

jak pro konvenni lisovani (kivka a), tak pro fineblanking tkska b).  lisovani

Kiivka lisovani (a) se sklada ze 4 fazi. Ve fazi Isg¢&nik dotyka
materialu, nejprve nastava elastickd deformace.fa& Il zaina
proces gdihani a lisovaci sila dosahuje maximalni hodnoty fazi lll

je vyvolano kmitani kuli praniku — dil je nahle vytrzeny z materialu
jes€ nez je sthani dokorkeno, coz okamazitzrusi vSechny sily na lis
a na nastroj a figobi vibraci systému.

Prestoze jsou tyto vibrace jen malého rozsahu majhiveepiznivy
vliv na nastroj. Bhem nekontrolované vibrace seuie objevit
vzajemné mechanické&ipobeni mezi gZnikem a matrici zjsobujici
poSkozeni hran u obou privkV praxi se tento &haci narazovy efekt

zmirni pouzitim tluna.

Cutting force Sizna sila

Time (distance) Cas (vzdalenost)
A I Faze elasticka
Il Faze stihani
1] Faze utrzeni
8 v Faze oscilace-kmitani
o
o Fs max Maximalni stizna sila
3 Fao Stizna sila pi utrzeni
Time (distance) ———— =
| Elaslic phase
] Cutting phase
i} Break-through phase (stamping)
2’_ EZ‘I'::;”;':?:;f‘j::;""‘”g’ Obr. 7. Silatas (vzdalenost) <k/ky konversniho
F;D Cutting force at break-through lisovani (a) afk/ky ﬁnEblankingU (b)
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| u fineblankingu (b) probihaji faze | a Il. Ned@ah zde ale k utrzeni2 faze cyklu
ani ke kmitani (oscilace). fineblankingu
A to z &chto 4 divodu:

* konstrukce nastroje

* ptisobeni 3 sil

* vliv horni sily

* velmi mala sizna mezera

Dil je vystizen ,jemi“ a neexistuje riziko poSkozeni nastroje

z divodu mechanického narazu a vibrace.

2.1.3 StFizna mezera

Rozner, ktery se rovna polovinrozdilu mezi rozérem matrice a Desetkrat mensi
rozmerem stizniku se nazyva 8£na mezera. i fineblankingu je

stiznd mezera pouze desetina hodnotyrgimté pi lisovani (viz.

obr.8).

V praxi je hodnota #Zzné mezery pro ab metody udavana jako
procento tloug&ky zpracovavaného materialu. Pro srovnani, tato
hodnota je vrozmezi 5 a 10% pro lisovani a pouZ260pro
fineblanking. Bi stanoveni $tZné mezery pro nastroj fineblankingu je

brana v Gvahu tlowka materialu i tvar &Zniku.

1.6 | Die clearance (Sp) Bina mezera (Sp)

| Material thickness (s) TlodKa materialu (s)

=
3

ek
]

=
o

=
e

=
@

Die clearance (Sp)

=
i

=
o

gl a5

02 B g0l 12 mm 6
Material thickness (s)

O

Obr. 8. Stizna mezera (Sp) v nastroji pro lisovani (a) a
pro fineblanking (b)fprazné tlousce
zpracovavaného materialu
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Mezera mezi $iznikem a matrici ma&iSinou konstantni hodnotu p&téizna mezera
celém obvodu dilu. Je-li to nutné, lze ji zcela m8ie Je velmi kolem obvodu
dulezité aby se #sna mezera v béhu stihu nengnila, protoze by

mohlo dojit k nepedvidatelnému poklesu vykonnosti.

2.1.4 Natla¢né hrana

Natlatna hrana je jednim z charakteristickych zZnakeblankingu. M& Funkce

téi hlavni funkce: natla¢né hrany
* vytvari pridrzovaci sily

* pridrZuje materiél proti horizontalnimu pohybu a

* pomaha stabilizovat prvky nastroje

Béhem faze sthani dochazi v miststihu k namahani materialu
tahem. Pouzitim sily nadtlaé hrany vyruSime namahani tahem a
naponizeme vzniku tlakového na, které vede k ,t&ni* materialu
vroving fezu. Natlana hrana také sniZuje riziko horizontélniho
posunu materialudmem zpracovani.

Natlainé hrany mohou byt jak na stiraci desce, tak naichaebo jen

na jedné z nich. V ditych piipadech mohou byt vynechany. Razyn

natlaéné hrany jsou otazkou zkuSenosti (viz. obr.9).

Tlou&’ka materialu je udaj, na kterém zalezi ugmisnatl&né hrany Poloha natlatné
z obou stran nebo pouze shora. Horni sila obvyldelpi na vyraény hrany

dil po celém jeho okraji v négruSované linii, ale ve zvlastnich

piipadech mze byt vytvden specielni kontaktni bod uwvhitohoto

okraje, ktery wvytlai dil odpadu odpovidajici otvoru. \&kterych

piipadech mZe byt vyhodné, je-li kontaktni linie horni sily

pieruSovana.
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a)
Guide plate
A 7+ Punch
/
] Iﬂ_alkana\ i Rl
s =t thicks 1
455450 I T [
- = R e
== B [16-22] 14] 04 | 02|
r s 23-27| 17| 05|02
h 28-52| 21| 08|02
383-37| 25|07 |02
38-45|28| 08|02
.
W
\ Ejector
Die-plate
b Guide plate
.L;i/ . Punch
Taterial A TH IR 8 [
thickness
[mm) e | [ | (mrm] | fmm] {[mm)] |
| 45-55/25 08 |08 |05 (02 |
' gE-7 | a1 ] 1 [e7loe
71-9 [35[12 |12 ]08 [02
: | 91-11}45 /15 |15| 1 |05
& [7ii-13[55[18 ] 2 [12[05
\ = [131-15] 7 (22| 3 [1B[05

A
\ " Ejector

N,

Die-plate

Guide plate Stiraci deska

Punch Siznik
Ejector Vyhazova
Die-plate Matrice

Obr. 9. Poloha a roz#ry natlané hrany na vodici desce (a) a
na matrici (b)

a)
Tlougka| A H R
materialul [mm] | [mm] | [mm]
[mm]
1,0-1,7 1,0 03| 0.2
1,8-22 14 04| 02
2,3-2,7] 1,7 05| 0.2
28-32 21 06 | 02
33-3,7 2,5 0,7 | 0.2
3,8-45 2,8 0,8 | 02

b)

Tlougka| A H R h r
materidlul [mm] | [mm] | [mm] | [mm] | [mm]
[mm]
45-55 25 0,8 | 08| 05/ 0.2
56-7 3 1 1 0,71 0,2
71-9| 35 1,2 1,2 048 02
9,1-11| 45 15 15 1 0,2
11,1-13 5,5 1,8 2 1,2| 0,2
13,1-1§ 7 2,2 3 16| 0,2
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Stiizna plocha

NejndpadgjSim vysledkem fineblankingu je naprosto hladkézsé

plocha dosazena u dilu ktery, je-li telta, nize byt zcela bez trhlin a
otirepi skrz celou tloud&u materidlu (viz. obr. 10).iBsré vystiZzené
plochy mohou splnit mechanické funkce bez t@oy dalSiho
sekundéarniho opracovani. Naproti tomu standatidované dily maji
plochy, které jsou #asti vystizené a zasti utrzené a v mnohe
piipadech drsné a nekolmda rozdil od giZznych ploch z pesného
sttihu musi byt plochy po standardnim lisovani dapaocovany
tiiskovym obrabnim nez mohou byt dily pouZzity pro mechanick

funkce.

Krom¢ hladkych ploch  maji fesre stihané komponenty také
dokonalejsi rovinnost nez lisované dily. VysSi k@irma gesnost
rozmeri a kvalitu mohou byt snadjp dosazeny fi procesu

fineblanking. Obr.10.

Obr. 10. Stizné plochy dil vyrobenych standardnim lisovanim (né)ca
fineblankigem (dole)

Tvarené a fFesre stfihané dily

Zpracovavané materialy

V 60-tych letech 20. stoleti — kdy tpnyslovy fineblanking byl

v za&étcich — se &ilo, Ze materialy pro zpracovani fineblankingem
maji byt podobné jakoiplisovani. Steja tak se pedpokladaly shodné
podminky i lisovani i @i fineblankingu. Tento fedpoklad, pozgi
klasifikovan jako mylny, byl fekazkou vyvoje kvality a Uspornosti

fineblankingu.

Z&kladni vyzkum v nové technologii odhalil, Ze peczahrnuje jak Pozadavky na
tok materialu, tak ghani. Nejprve dojde k silnémugformovani zrn slozeni
v metalurgické strukiie (tv&eni za studena), poté je material igstn materialu

sttiznikem.
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Vysledek tohoto feformovaciho procesu je wdna obr.11, kde je tok
zrnité struktury naprostoietelny. Z¢tSenina znizogma na tomto
obrazku je polousiZzenacast ozubené soastky pouzité do
polohovaciho sytému automobilovych sedadel (viz.obr). V a
bezprostedre okolo tv&enécasti plochy doslo ke zpevni za studena

jehoz hodnota klesa se vzdalenosti od misifaust

Obr. 11. Tok zrn pozorovany ¥ipnémiezu — dil polohovaciho systému u
automobilovych sedadel

Vezmeme-li v ivahu tlaky v materialu, proces firmgidingu je vice
podobny hlubokému tahu, razeni aieréi za studena nez lisovani.
Z tohoto divodu fineblanking na rozdil od lisovani vyzadujenjeé

materialy tvditelné za studena.

Obrézeke. 12 znazatuje zrnitou strukturu dvouiznych materidl a Vhodné a ...

vysledek ziskany z procesuregného s$thu t€chto dvou materidl
Tvarenim za studena by bylo dosazeno podobnych vyslédisicka
Zihana ocel (a) je vhodna pro fineblanking (c) a jeztvaet bez
prasklin stejg tak jako austenitickou, feritickou a jemnozrnnaelo

Priklady vySe uvedenych driloceli (v uvedeném gadi) jsou:
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C45GkZ zihana zusSleaiita ocel, X5CrNil8.10 nerezova austeniticka
ocel, St3 jemna, nelegovana hlubokotazna ocel E4Q®TM

jemnozrnna ocel.

Pred tepelnym zpracovanim ma vysoko-uhlikova ocel @4Bicko- ...nevhodné
perlitickou strukturu (b). Vtomto ifpact proces fineblankinguslozeni
zpasobi hluboké praskliny, znaze@éme u pismene (d) a také ohybani

vedouci k popraskani matedalPlechy valcované za tepla a nezihané

plechy takového materialu jsou proto nevhodné peohrologii

piesného s$thu nebo pro tvieni ohybem.

Obr.12. Zrnita struktura oceli C45 s vhodnym awhoelnym slozenim a ukazka
vysledk presré vystizenych hran

Uhlikové a legované oceli ¢gné pro tveni a pesny stih musi
vykazovat strukturu po skkém zihani. V uhlikové oceli toto slozeni
obsahuje feriticky matrix sifmési 90-100% kutikového cementitu.
Ve struktde legované oceli musi sloZzeni obsahovat jak uhtdk

legujici elementy.
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Uhlikové a legované oceli ¢gné pro tveni a pesny stih musi

vykazovat strukturu po skkém Zzihani. V uhlikové oceli toto sloZeni

obsahuje feriticky matrix sipmési 90-100% kutikového cementitu.

Ve struktde legované oceli musi sloZzeni obsahovat jak uhlék

legujici elementy.

Pouze u rskce Zihané materialy vykazuji pevnost v tah)(Rrdmci Optimalni mez
rozpiti pozadovaném ip tvareni a pesném gthu. Na giklad @i pevnosti v tahu
Zzihani nelegované oceli C60 (obsah uhliku 0,6%) opdimalni

hodnota meze pevnosti v tahu ne vy3si neZ 520 N/vizn obr.13).

Tensile strength (Rm)

S a f Mez pevnosti v tahu
N

mm /

= / i o Carbon content

28 o Obsah uhliku

650

600 |—

550

500

450

Tensile strength (R,) ———»

400

_350: Fr T, i e Sl ] ST
% 1.4

Carbon content ———#

Obr. 13. Mez pevnosti v tahu oceliigmym obsahem uhliku
a podminky zihani
Pti zihani okolo 90% by takova ocekla hodnotu Rm okolo
580 N/mnf. Neni-li Zihani Wibec provedenofivka a), hodnota
vzroste na 830 N/mmco? je velmi daleko od rozp vhodného pro

fineblanking (Srafovan& oblast b).

V urcitych pripadech Ize mez pevnosti vtahu u jemnydDceli valcované
nelegovanych, ddk za studena tviéelnych oceli jako nap St2, St3 a za studena

St4 zlepSit valcovanim za studena (viz. obr. T#kha a).
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Condition after cold-rolling

Obr. 14. Kivky pritaznosti a tahové sily oceli tranych etapach po valcovani za
studena

Elongation tRaznost (A)
Condition after cold-rolling  Podminky po valémni za studena
Tensile strength PevnosthutéR,)

Nicmére valcovani za studena také sniZuje taznost kovk, jga
znazorgno na kivce b, kde dochazi k poklesu. Ocel tvrzena
valcovanim za studena se stava éneéhodnou pro fesny stih. Pro
optimalni vykonnost procesu by rostouci Rm, ktet@erbyt dosaZzena
bez toho, aniz bychom museligtoupit ke kompromisu mezi kvalitou
dilu a Zivotnosti nastroje, dla byt stanovena pro kazdy jednotlivy

piipad.

Priblizné 90% vSech fesre stihanych dil jsou nekké nebo legované
oceli, 8% je hlinik nebo slitiny hliniku a okolo 2¢gou slitiny n&di
nebo jiné materialy. Tabulk& 2 je gehled vykru skupin materidi
¢asto pouzivanych proigsré stihané dily. Roz&leni oceli je dle
norem DIN a EU.
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Materialova skupina DIN norma EU norma | Druh

Jemné, nelegované oceli

Jemné, nelegované oceli prd614,Cast 1 USt23, St24

valcovani za studena

Jemné, nelegované oceli pra614,Cast 2 UStW23, StWw24

okamzité tvéeni za studena

Tepla paska a plech 1623,Cast 1 USt13, St14

Studend paska 1624 St3, St4

Konstrukéni oceli 17100 025-72 St37-3, St44-3

Jemnozrnné konstraki

oceli QStE340 TM

Tepla paska SEW 092 QStE420 T™M
QStES00 T™M
ZStE260

Studena paska SEW 093 ZStE380
ZStE420

Povrchow zpevréné oceli 17210 084-70 C10, C15, 16MnCr5

Oceli ke kaleni 17200 083-70 CK35, CK45,42CrMo4

Nitridované oceli 17211 085-70 34CrAl6
34CrAIMo5

Tepelrg a indukné 17212 086-70 Cf35, Cf53

zpevrené oceli

Pruzinové ocel 17222 132-79 CK67, 50CrVv4

Oceli s vysokou pevnosti v| 17280 129-76 11MnNi53

tahu 10Ni14

Nastrojova ocel 17350 096-79 C80W1, 100Cr6

Nerezova ocel 17440 088-86 X6Cr13
X20Cr13
X5CrNi1810
N2CrNi1911

Slitiny hliniku- 1745Cast 1 AlMn1Mgl, AlMg3
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Méd-zinkové slitiny (mosaz

Med-cinoveé slitiny

Med-nikl-cinoveé slitiny

17670,Céast 1

17670,Céast 1

17670,Céast 1

nezuslechiné AlMg4Mn

Slitiny hliniku-zuslechiné |1745,Céast 1 AlMgSi1l

nebo ke starnuti AlMg1SiCu
AlCuMg1

Méd a slitiny médi v pasku a17670,Cast 1

plechu

Stupre &istoty 17670,Céast 1 SW-/SF-Cu
F20, F22, F24

CuZn10F35 max.
CuZn28F42 max.
CuZn37F44 max.

CuSn4F47 max.
CuSn6F55 max.

CuNil12Zn24F43 max.

CuNi25F35 max.

Med-hlinikové slitiny

Med-berylliove slitiny
(kalitelné)

17670,Cast 1

17670,Céast 1

CUuAIl8F45 max
CuAl8Fe3
CuBel,7
CuNi2Be

Tabulka 2. Skupiny a druhy materialu pro technalptgsného $thu
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3 ROZMANITE TVAROVE MOZNOSTI DILU

Tvarové moznosti pro rovnéjgsré stihané dily jsou mnohem Sirsi
nez u lisovanych dil Jedinym limitem je maximalni ffpustné

zatizeni aktivniclasti nastroje.

V tabulce¢.3 jsou uvedeny zakladni gebné vypoéty pro jednoduchy

piiklad presré stihaného kruhového otvoru. Zakladnim omezenim je,

Ze paitany stedni tlak msobici na $tznik béhem stihani nesmi
piesdhnout 0,2% mezni pevnosti vtlaku pro materialerkeho
stizniku. Kdyby byl tento limit pekroien, stiznik by se mohl Zatizeni

poSkodit nadrérnou plastickou deformaci. nastroje

Nastaveni B jako maximalni hodnoty je pouze kompromisem a to
ze dvou dvoda. Prvnim divodem je, Ze tato hodnota je nad hodnotou
tlaku ktera by, po uvobmi zatiZeni, zfsobila trvalou deformaci
sttizniku negesahujici 0,2% prodniho rozndru. Druhy divod je, Ze
maximalni tlak g@sobici blizko povrchu dokonce i ufighiku
jednoduchého tvaru iie velice zvysit sedni tlak. V kalkulaci

uvedené jakoifklad se sdmito maximalnimi tlaky neuvazuije.
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Mean pressure on the hole-cutting punch

(F.+F

g Sl i
A

p.: Mean pressure on the piercing punch [N/mm?2];

F.: Blanking force [NJ;

F.: Counterforce [N];

A:  Area of piercing punch [mm?];

Fo=L-s-R_-f, 2)
L: Length of piercing punch periphery [mm];

s:  Thickness of material [mm];

R,.- Maximum tensile strength of material [N/mm?];

f.:  Empirical factor 0.9;

L=d-n 3)
d: Diameter of circular piercing punch [mm];
2.
A= (d TE) 4)
4

Inserting equations 2}, 8) and 4) in equation 1), and taking F
as 10% of F,, gives the following:

Py=44-s.R_ -09/d 5)

The limiting value of the mean pressure is given by the maximum
permissible prassure for the toel material. In fineblanking, the following
equation should always be respected:

p,.=R 8)

poz2

FI-p st 0.2% maximum permissible compressive strength on tool
material;

Inserting equation 6) in equation 5) and transposing, gives the following:

s Bl 7)

d  44.R_-09

Piercing punch in high-speed steel 5 6-5-2, with R_ .. = 3000 N/mm?
and HRC 63-64, work material R = 500 N/mm?. This calculates;

< 1,5 (fineblanking with counterforce} or

@ ::.|r.n

< 1,67 (fineblanking without counterforce)

d

Tabulka 3. Vypoet stedniho tlaku nad&ovaci stiznik

Sti‘edni tlak na dérovaci
stiiznik
1)
P..: stedni tlak na &ovaci
stiznik [N/mnT]
Fs sila blankingu [N]
Fe: spodni pidrzovaci sila
A: plocha @rovaciho stizniku
[mm]
2)
L: délka dtrovaciho stizniku
[mm]
s: tlou¥ka materialu [mm]
Rm: maximalni tahové nap
materialu [N/mifj
f1: empiricky faktor 0,9
3)
d: praimér kruhového
d&rovaciho gizniku [mm]
4)
Dosadime z bad2,3 a 4 do
rovnice 1 a bereme-lidako
10% z ks pak dostaneme
nasledujici:
5)
Mezni hodnota &dniho tlaku
je dana maximalnim dovolenym
tlakem pro material nastroje.
V blankingu by nlo vzdy byt
brano v Gvahu néasleduijici:
6)
Rpo.2 0,2% maximalni dovolena
pevnost v tahu materialu
nastroje. Dosazenim z bodu 6
do bodu 5 dostaneme
nasledujici:
7)
Dérovaci stiznik z rychlgezné
oceli S 6-5-2, s
Rp0,=3000N/mni a
HCR 63-64, zpracovavany
material R%500 N/mn.
(fineblanking gidrZzovaci
silou) nebo bez ni.
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lI.  ANALYSIS
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4 ANALYSIS OF TRANSLATION METHODS

The text which | have translated in my bachelosihés taken from a handbook published
by the company FEINTOOL. This short book was pregaior laymen as well as for
specialists who are only interested or work is fleld of industrial business. It is divided
into logical chapters full of well described piasr Presented issues are explained
considerably using language and expressions wdniehtransparent and known as set
phrases among technicians and machine operatonhaE@5 is purposeful because the
handbook was meant to be taken easily from stalltade fairs and as an informational
brochure from a mother company to any other braswhpany in the world. Colourful
printing of the pictures, charts and graphs is wmnoptic and it is an indispensable part of
the text.

The chosen text is precise and concise in theokayroducing new information to its
readers, it gives a brief introduction to the begig and the inventing of this technology
and the technology itself is described in greataitket The text contains useful
mathematical formulae which can help techniciansdéal with basic calculations of
fineblanking active forces or tensile strengths.

The handbook is not written to capture its reddaitention. The text aims at being as
much practical as possible while presenting thelfianking technology.

The author chose a well organized, logical stmg;talean information flow, precision,
and a matter-of-factness without expressing petsonelvement. Another important
feature of this text is objectiveness and compastne
An explanation of these mentioned features will grevided later in this analysis of
translation methods.

As it is a technical text, it contains varietyte€hnical terms. Special attention is paid
to these expressions in the part called Phraseaabdeviation dictionary. For better
lucidity all the expressions are aligned alphaladlijc Czech phrases are not always
absolutely equivalent to the target text but tleirect usage and meaning was consulted
with machine operators and technicians in operginagtice.

Some parts of the text are more explicit in my @zé@anslation than in the original
English handbook but | felt importance to explaifieas procedures in detail to convey

objective information for potential users of theatiook.
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Generally, scientific style is much more explithan style of literary works.
Considering scientific style function and its irdhce on target readers it is possible to
reduce and condense information in literary texds. the other hand, it is sometimes
necessary to provide additional information an@xtpand the target text when translating
scientific texts. This happens in order to achibetter comprehensibility and preciseness
of translated text.

Examples from the text:

The source text:

Fineblanking tools possess the same three elemédiglate, guide plate and punch — but
in addition, an ejector is provided. After the p&ids been cut out, the ejector keeps it
pressed against the punch during the return stint@the die space.

The target text:

Nastroj pro technologii Fineblanking je sloZen tejrsych £i hlavnichcasti jako nastroj
pro lisovani- tzn. matrice, vodici desky ai¥hiku, ma ale navic vyhazev#si vystizeni

je dil fixovan vyhazov@m srdrem proti stizniku_a po vysizeni, @i pohybu beranu lisu

smerem doli, dojde k séeni a vvhozeni vy&teného dilu.

The additional information was provided as a mafee to already mentioned
information. It shows the similarity and later inettext the main difference among the
parts of the tools. The second example of the ésxansion is chosen to explain the
necessity to add information in order to achievédbeaccuracy and correctness of the
process description.

As a compensation of such target text expansiois, iecommended to reduce the
target text, where it is possible, by compressidnanslators are allowed to omit
information which is obvious from the context orielhdoes not need to be mentioned and

the meaning is still unmistakable.

" Dagmar Knittlova,K Pragmatickému Aspektu€kladu (Acta Universitatis Carolinae-Philologica, 1981),
60-61.

8 Dagmar KnittlovaK teorii i praxi pekladu(Olomouc: Univerzita Palackého, 2003), 39.
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Examples from the text:

The source text:

When combined with modern laser-welding techniguigseblanking allows the
introduction of new components at low cost.

The target text:

KdyZz spojime technologiif@esného gthu s modernimi technologiemi ge&édni_pomoci

laseru,vysledkem bude nizko-nakladova produkce novyclasimk.

The first underlined example in the chosen sentshosvs the target text expansion. The
second underlined example is the omission of in&tiom. The text still remains

surveyable for target readers.

Handbooks belong to a special part of technicalstekhey main purpose is to convey
objective information, to be maximally intelligibsnd explicitly informative. At all events,

translators should be alive to these facts whaadiating foreign texts:

Every text is unique and, at the same time, itasglation of another text. No text is
entirely original because language itself, in g#sence, is already a translation: firstly,
of the non-verbal world and secondly, since evagn sand every phrase is the
translation of another sign and another phrase.dvevw this argument can be turned
around without losing any of its validity: all texare original because every translation
is distinctive. Every translation, up to a certaioint, is an invention and such it

constitutes a unique teXt.

Basic principle of translation process is to trandfoth, semantic and pragmatic meaning
correctly from original to target language. Theafitranslation product should evoke the
intended reaction according to the message giventhBy original writer. Semantic

equivalence should be a matter of fact in our tedim but as translators we could have

several problems to reach complete pragmatic ebmpnea throughout a whole text.

° Susan Bassneffranslation StudiegPadstow: TJ International Ltd, 2007), 44.
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Pragmatic equivalence is a question of insideimglahips and situation and very often it is

connected to a specific situation consideringiilsuce, its style or its backgrourid.

The first and very evident feature of this texaigomplete lack of specified human
agent. This depersonalized approach is chosen §ethe most important for the author is
to convey clear information to the target user loé thandbook. The depersonalized
approach is used as an objective way of presemtfogmation.

Examples from the text:

The source text:

Close tolerances on dimensions and quality candbe in fineblanking.

Vee-rings may be situated on both the guide plaie the die plate, or on only one of
these.

The part is cut out “gently”, and there is no risik tool damage due to shear-shock and

vibration.

As shown in the above mentioned examples, subcthe sentences are usually
represented by described technologies, proceduresnaihods. In other words the
atmosphere is impersonal and formal and the taxtgrily facilitates the understanding
and clear, understandable information. The sentecb®sen from the source text are
examples of impersonality - the most important psgof the text is to be as informative
as possible.

Examples from the text:

The source text:

Quality and cost are the decisive factors in chngsnethods for producing components.
The upswing in automobile production and the grgwimportance of this industrial
sector have brought new vigor to fineblanking.

The three main elements of a stamping tool aredibeplate, the guide plate, and the

punch.

1% 5ee, KnittlovaK Pragmatickému Aspektu€kladu,59.
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The technical area of the source text results ingusainly past and present tenses and
passive voice. English grammar does not corresppi@rech grammar in many ways and

translators need to be careful when deciding hotrattslate non-existing tenses.

The use of passive voice is extremely common inymaanieties of written English
and can pose various problems in translation, dépgron the availability of similar
structures, or structures with similar functions,the target language. Because of its
widespread use in technical and scientific Engirstparticular, it has had a strong

influence on similar register in other languagesulgh translatior*

“Scientific and technical writing in English, fomstance, relies heavily on passive
structures. This is done to give the impressioalgéctivity and to distance the writer from
the statements made in the te}.”

Examples from the text:

The source text:

Upon this basis has been built a modern, futuremed production technology: the
forming and fineblanking of relatively thick sheeg¢tals.

The target text:

Na tomto zakladu byla vytsena moderni a perspektivni vyrobni technologierdna a

prresny stih porrerne silnych plechi.

There is also a statistical analysis of grammhjpteenomena (present simple, past
simple and passive voice) enclosed at the end®fitet analysis. It shows that the passive
voice was the most applied tense - 63 sentence$%? 7out of 133 sentences (100%).

English language and Czech language are typolbgiddferent languages. English
uses relatively strictly given word order and indae changed in the event of stressing

particular information from the whole sentere.

* Mona Baker,n Other Words. A coursebook on translatiirmondon-New York: Routledge, London and
New York, 1992), 102.
12 Baker,In Other Words.A coursebook on translatid3.

13 See, Knittlova, K teorii i praxifeklady 29.
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The following sentence is an example of a chandka word order. The final decision
was to change the word order in this sentence ¢ditéde the understanding and to
preserve the information flow.

Examples from the text:

The source text:

In the 1970s, however, when office equipment becpradominantly electronic, the
market for these components collapsed.

The target text:

AvSak trh sdmito komponenty se dostal v 70. letech 20. stdetkrize kuli zavadni
elektronickych kancefgkych pistroj.

Another noticeable device which was used quiteroftras noun groups. They are used
to condense the text. Noun groups were undoubtidlymost sophisticated for target
translation. Their interpretation and translatiequired not only pre-studying of the field
but also technical consultations with specialistsvall as with ordinary machine operators
and fitters. My effort was to ensure that the tlatesl text makes a sense for laymen as
well as for experts.

When translating such condensed noun groupshgdsssary to add explanatory items
to the Czech equivalent, e.g. an preposition neets implemented.

Examples from the text:

Noun groups are less explicit in English langudgatin Czech language:

modern laser-welding techniques — moderni technelsgarovani_pomociaseru(e.g. in
this example the added word is not a preposition)

soft steel — @kk& ocel s malym obsahem uhliku

fineblanked parts —/gsre stiihané dily

cold-rolled sheet — svitky plechu valcované zaestad

hot-rolled coiled sheet - svitky plechu valcovaadepla

Noun groups are less explicit in Czech language th&nglish language:
conventional shear-cutting process — process kafmibn stihani
sheetmetal — plech

buil-in check — snimaci kontrola

bottom return point — spodni hranice
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FEINTOOL handbook is full of terms which are ndways clear and surveyable
unless you get deeper knowledge of this industsrainch. That is probably the only
strategy that would work effectively.

To start with:

Complete counterparts are used to produce notioleal; effect.
Examples from the text:

toothed racks — ozubena kola

cut edge — $iZzna hrana

production method — vyrobni metoda

Zero counterparts which have no existing equivailerthe target language. In respect
of preciseness, zero counterparts were consultgdtechnicians who are educated in this
field and set Czech expressions which are commasd and known among people
working in this area of production were employedha target translation.

Examples from the source text and their target $orm

ejector — vyhazova

deep drawing — hluboky tah

chip-removal — ojehleni, omilarfihe source expression shows what exactly is rethove
from the parts). Czech language gives us the pbgstb use both terms.

fineblanking — fineblankingan expression which is spelled and pronouncedadnge way

in Czech and in English language, an example ablongs).

“It is clearly the task of the translator to findsalution to even the most daunting of
problems. The translator resolves for that onehefpossible solutions which promises a

maximum of effect with a minimum of effort?

Another feature of the text, especially in partsevehspecific expressions need to be
highlighted, is the repetition of terms. This highting device guarantees precision of the
text and the final user will see the same termsutinout the whole book, so it will ensure

logic and preciseness.

14 BassnettTranslation Studiest2.
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Examples from the source text and their target orm
quality and cost-effectiveness — kvalita a nizKdadovost
stamping — lisovani

forming — tvaeni

tool — nastroj

Some of these words are among key words mentiongteipart Abstract.

In order to avoid extensive repetition of ternige author uses anaphoric references —
means of cohesion and coherence. It refers baickdomation which is already mentioned
in the text, so it gives the writer a possibilibyreduce the length of the text and keep the
information flow fluent and transparent.

Examples from the source text:

Fineblanking combined both stamping and shaving isingle operation, allowing the
required cut-edge quality and dimensional accuréoybe obtained without secondary
machining. With further development of the finekiag technique, however, this early
combination of two processes was superseded, aagidly disappeared from production

workshops.

The further you read through the handbook andrtbee familiar you become with the
used terms and technical phrases, the more oftencgme across a similar feature for
reducing the text, ellipsis. This term stands for @mission of words due to the
condensation of the text.

Examples from the text:

The ram moves upward during the cutting stroke, taawalsmits to the tool a force equal to
the sum (Gey of all three forces.

The cylinder for the vee-ring force is mountedhe upper beam of the press, the cylinder

for the counter-force is incorporated in the ram.

All the above mentioned examples are taken fromhtmelbook published by the company
FEINTOOL.
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4.1 Conclusion

This analysis of used translation methods is sugghdse show and describe the most
obvious phenomena which occur in the selected pértise original text and in my final
translation. It also contains references to therastaristic features that are typical for
technical texts, in particular for handbooks.

The whole handbook is very formal and there isceable impersonal treatment of
information. It is unambiguous and accurate irfatsnulations and there is a good logical
path which guides handbook users from the begintilintge end.

Supposing that the handbook was written for infdromal purposes, it is a useful,
meaningful and well coherent book.

“The art of translation is a subsidiary art anddee.™

Translation may always start with the clearestasitun, the most concrete message, the
most elementary universals. But as it involves ¢basideration of a language in its
entirety, together with its most subjective messagbrough an examination of
common situations and a multiplication of contatist need clarifying, then there is
no doubt that communication through translation namer be completely finished,

which also demonstrates that it is never whollydsgible eithet®

15 BassnettTranslation Studiesl?.

16 BassnettTranslation Studiest2.
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5 STATISTICAL ANALYSIS OF GRAMMATICAL PHENOMENA

Grammatical phenomena which occur in the chosen paof the handbook:

Description of the

Number of sentences

Percentage expression

phenomenon
Passive form is used in the
English version, but not in 18 sentences 13,5%
the Czech translation
Passive form is used in the
English version but in the 8 sentences 6,0%
Czech translation is ,,se”
Passive form 63 sentences 47,4%
Past simple (active) 5 sentences 3,8%
Present simple (active) 39 sentences 29,3%
Total 133 sentences 100 %

Note: There are 133 sentences in the chosen ptre afriginal English text.
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PHRASE AND ABREVIATION DICTIONARY

active tool elements
alloyed carbon steel
annealed steel
blanking force
brass

calculation

casting

coiled sheet

coining
cold-forming
cold-rolled strip
cold-rolling
component
conventional stamping
conversion

copper

cost

counterforce

cut edge

cutting plane
cutting stroke

deep drawing
deformation
degreasing

die clearance

die plate
dimensional accuracy
ductibility

ejector

feature

fineblanked parts

¢inné prvky nastroje
legovana uhlikova ocel
Zihana ocel

sttiznd sila

mosaz

vypocet

slévani

svitek plechu

razeni

tvareni za studena
studena paska
valcovani za studena
komponent, satastka, dil
konvergni lisovani
prestavba

med’

naklad

spodni sila

stiizna plocha
rovinarezu

fezny zdvih

hluboky tah
deformace

odmasni

sttiZzna mezera
matrice

presnost rozrra
taznost kovu
vyhazov#

znak, rys

presre sttihané dily
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fineblanking process proces fineblankingu, prodesmeho sthu
fine-grain steel jemnozrnna ocel
forging lisovani v zapustce
formed parts tvarené dily
forming tvareni

grain structure zrnité struktura
guide plate stiraci deska
heat-treated steel zuSlech&na ocel
hot-rolled strip tepla paska
hot-rolling valcovani za tepla
chip removal ojehleni (omilani)
chip-removal machining tiiskové obraéni
impression otisk

machining obrakEni

mean pressure stredni tlak
mechanical function mechanicka funkce
micro-alloyed steel mikroslitina

mild steel meékka ocel

part shape tvar dilu
performance vykonnost
periphery okraj, obvod
production technology vyrobni technologie
punch stiznik

quality kvalita

ram beran

scrap odpad

secondary operation sekundarni operace
shear area plocha stihu
shear-cutting process proces gihani
sintering spékani, slinuti
soft steel mekka ocel s malym obsahem uhliku

spring steel pruzinova ocel
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a7

stamping
stripping force
surface

tensile strength
thickness

tool

tool construction
tool load
vee-ring force
vee-ring
welding

work material

lisovani

stiraci sila
povrch

pevnost v tahu
tlou&’ka

nastroj
konstrukce nastroje
zatiZzeni nastroje
horni sila
natlatna hrana
svaovani

zpracovavany material
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CONCLUSION

Technical texts belong to a special area of traioslafield. They are precise in
terminology, impersonal and objective. The mainppse of technical text is to convey
clear information and a complete message from acecw a target language. As | have
found out sometimes there is a problem to findtexgsequivalents in the target language.
A possible solution can be borrowings which areegelty known among involved people.
For me the translation itself was not only a meate writing and putting words

together. All the same it was an interesting, ineahd creative process.

Enclosed analyses are compiled to give transpargpiinations of used translation
methods. To simplify the explanation, given senésnand short examples are chosen
according to the certain phenomenon, which occtiertranslated text.

Together with the Statistic table, which shows kstghnd Czech language from another
point of view, it is evident that technical textie grimarily written in passive form and
past tense. The translation into Czech does nayaliollow the same strategy. In some
cases it was necessary to change passive form actove sentences (13,5%).
Alphabetically written Phrase and abbreviation iditary can be useful device when

reading both, the source or the target text.

As there was a permanent demand from my employéifram majority of our customers
to create a Czech version of commonly well knowhlijgation, | finally decided to put my
effort into this topic.

Finally, the practice utilization of the final proct led me to choose The translation of the
FEINTOOL handbook “Forming and Fineblanking” as baehelor thesis topic.
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Precursors:
stamping and
shaving

Crisis in the
seventies

Development of the
fineblanking process

Quality and cost are the decisive lactors in
choosing methods for producing components.
Until the 1970s, items such as toothed racks.
levers, pawls and similar flat components for
cash registers, typewriters and other precisc
mechanical  devices were usually  stamped
in sheetmetal, then shaved in a secondary
operation to improve the linish and accuracy of
the cut edges. The material [or such parts was
mostly cither soft mild steel such as St3K40 or.
[or casc-hardening purposes, alloy steel such as
16MnCr5, in thicknesses [rom | to 3 mm.

The fineblanking process was invented in
Switzerland in 1923, but it was only in 1959 —
also in Switzerland — that it was brought to the
stage of industrial - utility.  Fineblanking
combined both stamping and shaving in
single operation, allowing the required cut-
edge quality and dimensional accuracy to be
obtained without secondary machining. With
further development of the fineblanking tech-
nique, however, this early combination of two
processes  was superseded, and 1t rapidly
disappeared from production workshops.

Over many years, the demand by the office
machinery industry for lincblanked parts grew
considerably. In the 1970s, however, when
office equipment became predominantly elec-
tronic, the market for these components
collapsed. The fineblanking industry was
seriously affected, but the crisis was averted
with the introduction of this technology in the
automotive industry.
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Fig. 1 Automaric transmissions contain meany fineblanked pares

The upswing in automobile production and the

growing importance of this industrial sector

have brought new vigor to fineblanking. Not  New vigor from
only has it become possible to make parts  the car industry
thicker and more varied in shape, but also

many more types of materials are now in use

(lig. 1).

Sheetmetal producers have responded quickly
to this development trend. Today, they supply
not only soft. easily cold-formable steels, but
also alloyed and non-alloyed carbon steels
with good annealing properties. Most ol these
materials are supplied for fineblanking as
cold-rolled or hot-rolled coiled sheet up to 10
mm thick. New applications are also emerging
for micro-alloyed, fine-grain steels.

Upon this basis has been built a modern, fu-
ture-oriented production technology: the form-
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Forming and
fineblanking

Fig. 2:

Forning and
Sfineblanking makes
production of com-
plex mmdii-featured
parts fighly cost-
effective.

ing and fineblanking of relatively thick sheet-
metals. Starting with casily cold-formable
sheet materials, the technology allows the pro-
duction of complex, mult-feature components
with high added value (fig. 2).

Due to the high quality and cost-etfectiveness
of the production method, it is often possible

to take parts previously made by chip-removal
machining, forging, sintering or casting, and
replace them with formed and fineblanked
parts. When combined with modern lascr-
welding techniques, fineblanking allows the
introduction of new components at low cost.



From conventional
stamping to
fineblanking

Tool principle and
process sequence

From here on, the conventional shear-culting
process — as distinct from fineblanking — will
be referred Lo as “stamping”. Figure 3 illus-
trates the main differences between the princi-
ples of the tools used or stamping (left) and of
those for fineblanking (right).

The three main elements ol a stamping tool

are the die plate, the guide plate, and the

punch. When the stamped part is cut out, it

Falls clear of the tool through the conical open-

ing in the die plate. The only force acling on  Stamping:

(he material is the ram force (F,) transmitted  application of a
(o it by the active clement, in this case the  single force
punch.

Fineblanking tools possess the same three ele-
ments — die plate, guide plate and punch — but
in addition, an ejector is provided. After the
part has been cut out, the ejector keeps it pres-
sed against the punch during the return stroke
into the die space.

During the fineblanking cycle. not one, but
three forces act upon the material. They are
transposed through the guide plate, the ejector,
and the pair of active elements — punch and
die plate. These forces are:

* the vee-ring force (F,), Fineblanking:
¢ lhe counterforce (Fg), and 3 forces
* the blanking lorce (Ty).
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Stamping Fineblanking
Fr

(IR

@ @

B Sp=05% s

]

é.& Blanking force 1 Die-plate
#,F" Vee-ring force 2 Guide plate
3 Punch
?Fr;. Counterforce 4 Eje{}tﬁr
s Material thickness A Vee-ring distance
Sp Die clearance H Vee-ring height
Frg- 3 Forces and force calculations

The main differences The exact interactions between the three for-

beiwern tionen- ces have a decisive influence on the quality of

fional shear-cuttine ; : i

or “stamping” (leff) the part and the performance of the fineblank

and fineblanking ing process. At the beginning of the cycle,

{right) only the vee-ring force and the counterforce
act on the material. The vee-ring force presses
a ridged ring into the surface of the material,
and the counterforce presses the sheetmetal
against the face of the punch. Thus, before
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shearing begins, the material is already firmly
clamped. both outside and inside the periphery

Ol the cut. The third force

the blanking force

only takes effect when the punch begins to
cut. Table 1 gives the formulas from which the
three lorces can be calculated.

Forces at work and force calculation
F.=L-s-R_-f, 1)
F.: Blanking force [N];
L: Developed length of blanked periphery;
internal shape plus external shape [mm];
s:  Malerial thickness; nominal thickness
plus tolerance [mm};
R.: Maximum tensile strength of material
[N/mm?];
f,:  Empirical factor 0.9
Fa=Lg+-h-R_-f, 2)
Fa: Vee-ring force [NJ;
Lo Developed length of vee-ring [mm];
h:  Height of vee-ring; if two vee-rings,
greatest height assumed [mm];
f.,: Empirical factor 4, for specified vee-ring
shape (see fig. 9);
= AS g 3)
Fs: Counterforce [N];
A, Surface area acted on by ejector [mm?];
0y Specific counterforce [N/mm?]; for large,
thick parts use 70 N/mm# as upper limit,
for small, thin parts use 20 N/mm? as
lower limit.
Foes=Fs+Fa + Fg 4)
F: Total force [N];
Fea=Fs' 1 5)
F.,: Stripping force [N];
i 'O T S0 S Tub. 1-
Feo=Fo:f, 8) Tm:“ forces at wark
E._:Ei ¢ I in firneblanking, and
aar Elector force [N]; frow they are calen-
faiied
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Force generation

fig. A

Freairces aeting o the
rendi ef o flnehlanking
press dueing the
Lt stoke

The fine-
blanking cycle

The vee-ring force and the counterforce are
applied by hydraulic cylinders. The cylinder
for the vee-ring force is mounted in the upper
beam of the press, the cylinder for the counter-
force is incorporated in the ram (fig. 4).

The magnitudes and action times of these (wo
forces can be varied as required. The ram
moves upward during the cutting stroke, and
transmits to the tool a force equal to the sum
{F‘m} ol all three lorces.

Toal
s5pace

— Ram

The eight drawings n figure 5 show the com-
plete fineblanking cycle, with the production
of a washer as an example. In (A) the ool is
open. and the strip is pushed into position. The
ram closes the tool at fast approach speed,
then slows to allow the inside of the ol to be
automatically checked for the presence of any
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]
-
{E

__F.
SER

T - |

.

AR THEIN

e A

i e R
I i

foreign body such as scrap tfrom the previous
cycle. Il the tool is clear, the main piston is
actuated (B). Under the effect (C) of the
blanking force, the ram begins its cutting
movement, during which the part is cut out
and pushed into the die plate by a distance
equal to its thickness. The scrap corresponding
to the central hole 1s pushed by the counter-
force inside the punch.

All three lorces act simultaneously. At the end
of the cycle (D) the hydraulic pressures are
removed and the (ool opens again (L).

Fip. 3:
The compleie
finehlanking cvele:

'
{1
3
o

¢

S/

&

[ ;
. Ejector foree
Vee-ring force

S
I

i
0

Cticle plere
Die-plate

Prireh

Flecior

Warrk miateric!
Fineblanked
freeet

Inwrer form serap
{aleres)
Contierforee

Stripping force
Bilarnking force
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Parts removal The stripping force (F,,) is 10 to 15% of the
blanking Torce (see tab. 1). This force acts to
strip the skeleton from the die plate, and eject
the inner-shape scrap. The ejector force (F,)
pushes the tinished fineblanked part out of the
die plate into the tool space. At this point (G)
the strip is fed forward, and the part and the
scrap are removed mechanically or by an air
jet (H).

Ram travel cycle

The speed of the ram at different points along
its travel is controlled to suit the fineblanking
cycle (fig. 6). From the bottom dead center
(BDC) — where the tool is fully open — the ram
rises through the fast approach travel (a) as far
as a preset tool gap. The ram speed 1S now
reduced (b), to allow a sensing operation to be

a. :Fast_:abp'goadh;tré_vél : L o
be o oensmofravel o w e L
¢ Blanking travel ad o R L Y
il -».Fas_;iregtmn_.‘t_rayeﬂl_ il 8 .E e =
- BDC. Bottom dead center . . W
- TDC. Topdead center e N -
# 4 -
= ; = 2
mEeE -
foauy *
SE as : h :ﬁ %
BDC ' \ BDC

Fig. 0; Typical fineblanking cycle showing speed variations

performed. If no foreign object is detected in
the tool, the ram begings its blanking travel (c)
at a still lower speed.
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The blanking speed 15 an important parameter
in the process. It can be varied between 5 and
50 mm/s according to the work material and
the difficulty rating of the operation. caused
by the complexity of the part (see fig. 15). Al
the top dead center (TDC) the blanking travel
is complete, and the ram begins its fast return
travel (d) to the bottom return point.

Characteristic [eatures ol the ram travel cycle
arc the sensing operation and the variable
blanking speed. Tool crashes can. therefore, be
avoided without special measures, because the
lineblanking process has built-in checks to
ensure the safety of the process.

Curves for stamping and fineblanking
Figure 7 shows typical curves for force versus
time or distance, tor both conventional stamp-
ing (curve a) and fineblanking (curve b).

The stamping curve consists of four phases. In
phase I the punch contacts the material, first
subjecting 1t o elastic deformation. In phase I1
the cutting process begins, and the stamping
force rises o a maximum value, In phase III
an oscillation is set up. This 15 due to break-
through: the part 1s suddenly torn out of the
material before cutting is complete, which
instantly relieves all forces on the press and
the tool, causing the system to vibrate.

Although these vibrations are of small ampli-
tude, they have a considerable adverse effect
on the tool. During the uncontrolled vibration,
mechanical interference between the punch
and the die can occur, causing damage - typic-
ally at the edges — to both elements. In prac-
tice, dampers are installed to attenuate this
undesirable shear-shock effect.

Blanking speed

The 4 phases in
a blanking cycle
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Fig:- 2

Forceftime
felistance) curves for
stamping (a) and
fineblanking (b)

The 2 phases of
the fineblanking
cycle

Cutting force —

FE_: i

Fan

5 max
Fo oD
o S miax

Fab'fl" IlIQ\

7
IV

Time (distance) ——— =
Elaslic phase
Cutting phase
Break-through phase {stamping)
Oscillation phasa (stamping)
Maximum cutting force
Cutting force at break-through

In fineblanking, phases I and 11 are also
present. However, there 15 no break-through
phase or oscillation. There are four reasons for
this:

the tool construction,
the three forces at work,

the action of the vee-ring, and

the very low die clearance.

The part is cut out “gently”, and there is no
risk of tool damage due to shear-shock and
vibration.
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Die clearance

The value equal to half the difference between
the die dimension and the punch dimension is
called the die clearance. In fineblanking, die
clearances are only a tenth of those used in
stamping (fig. 8).

In practice, for both methods the die clearance
Is expressed as a percentage corresponding (o
the relationship between the dimensional
clearance and the thickness of the work
material. As a comparison, this figure is be-

1.6

3
=

=k
(]

=
o

<
oo

2
o))

Die clearance (5p)

=]
=

0.2

e

! e

B 26 B 10 12 Inm A6
Material thickness (s)

tween 5 and 10% for stamping, and only 0.5%
for fineblanking. When determining the die
clearance for a fineblanking tool. both the
material thickness and the profile of the punch
are taken into account.

The gap between the punch and the die is
usually constant right around the periphery. If
necessary, however, it can be reduced locally.

10 times smaller

Die clearanee (Sp)in
foreads for stannping (a)
and fineblanking (b)
Sfora range of work
meterial thickresyes

Gap around the
periphery
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Functions of the
vee-ring

Yee-ring location

Most importantly, the gap at cach point must
not change due (o the load on the ool, as this
would cause an unavoidable performance lall-
off,

Vee-ring

The vee-ring 15 one of the distinguishing fea-
tures of fineblanking. It has three main func-
Hons:

= enerdling compressive slresses,

* holding the malerial against  horizontal
movement, and

* helping to stabilize the tool elements.

During the cutting phase. tensile stresses build
up in the shear zone of the material. The pen-
ctration of the vee-ring causes compressive
stresses, which cancel out the tensile stresses
to favor material flow in the cutting plane. In
addition, the vee-ring reduces the risk of the
malterial shifting horizontally during the pro-
Cess.

Vee-rings may be situated on both the guide
plate and the die plate, or on only one of these.
In certain cases they may be omitted. The
dimensioning of the vee-ring is a matter of
experience ([1ig. 9).

Whether vee-ring pressure 1s applied from
both sides or only from above depends mainly
on the material thickness. Usually, the vee-
ring contacts the material in an vnbroken hne
all around the workpiece periphery, but in spe-
cial cases an extra contact point inside this
periphery can be provided, which indents the
scrap piece corresponding to the hole. In some
cases, too, 1t may be advantageous for the vee-
ring contact periphery to be discontinuous.
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, Guide plate

- Punch

Matersial A H B |
thickness
[mm] [mm]! [mm] | [mm]
t0-17] 1.0] 0.8 | 02
18-22| 14/ 04 |02 ]
23-27]17/05]02
28-32| 21|06 |02
33-37 (25| 07|02
3B-45( 28| 08| 0.2

\ \\
\\ Ejector
i Die-plate

b 4 Guide plate
Ly S ,Punch

Maierizl A H H h r |
thicknoss

[rmim] [mm] | fmm]| [mm] | [mm]|[rmm]
45-55125)08 |08 | 0502 |
RE-T 3 | 1 |07 (02
71-9 |35 (12 |12 |08 |02

| 91-11] 45|15 |15 [ 1 |05

[11~13 |55 (18 | 2 |12 |05

{13.1 ~ta) £ |22 | 8 |16 |85

* Ejector
Die-plate

Ifig. Y Vee-ring instalied on the guide plate (a) and/or the die-plate (b):
= height of vee on guide plate; r = radins on guide plate;

A = distince of vee from edge; H = height of vee on die-plate;

R = rading on die-plate
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Fre, 10:

Cut edees of paris
produced by stamping
febove) and fine-

Blanking (below)

Cut edge

The most obvious feature of fneblanking is
the completely smooth edge obtained on the
part, which, if required, can be free of cracks
and tearing over the entire thickness ol the
material (fig. 10). Fineblanked edges can [ul-
[ill mechanical functions without needing any
secondary machining. Stamped parts, on the
other hand, have edges which are partly cut,
partly torn, and in many cases rough and
tapred. Unlike [incblanked parts, stamped
parts must be further machined by a chip-
removal process before the edges can perform
mechanical functions.

Besides having smoother edges, lmeblanked
components are also flatter than stamped parts.
Close tolerances on dimensions and quality
cun be held easily in fineblanking.



Formed and
fineblanked parts

Work materials

Back in the 1960s — when industrial fine-
blanking was m its infancy — 1t was believed
that the material requirements for fineblanking
should be similar to those of conventional
stamping. The conditions present in stamping
were also assumed o be at work in fine-
blanking. This assumption, later found to be
[alse, was an obstacle to progress in both the
quality and the economy of fineblanking.

Iundamental research in the new technology
revealed that the process involves both metal
low and shearing. At first, pronounced flow
of the grains in the metallurgical structure
takes place (cold-forming), after which the
material 1s cut by the action ol the punch.

The result of this flow-shear process can be
seen in figure |1, where the flow of the granu-
lar structure is very obvious. The enlarged sec-
tion shown in this example is a semi-sheared
row of teeth in a component for a reclining
car-scatl adjuster (sce ig. 47). [n and immedia-
tely around the formed area of the section,
pronounced cold-hardening has occurred, and
this diminishes with increased distance from
the formed area.

It only the stresses in the material are con-
sidered, the fineblanking process appears more
closely allied to deep-drawing, coining and
cold-forming than to stamping. For this reason,

Requirements
in the material
struclure
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Suitable and ...

i, T Grain flow observed i the cross-section of u
prerrt fon d car-seat adinstment wechanism

fineblanking. unlike stamping, calls for soft.
easily cold-formed materials.

Figure 12 shows the gramn structures of two
different materials, and the results obtammed
from fineblanking these materials, Cold-form-
ing would give similar results. Typical
annealed steels (a) can be fineblanked (c¢) and
formed without cracking, as can austenilic,
ferritic and [inc-grain steels. Examples of
these types ol steel (in the above order) are:
C45Gkz  annealed  heat-treatable  steel,
XSCrNiIR. 10 stainless austenitic steel, St3
soft, non-alloyed deep-drawing steel, and
QStE420TM fine-grain steel.

Before heat treatment. C45 high-carbon steel
possesses a ferrite-perlite structure (b). Fine-
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blanking in this state produces the deep cracks ... unsuitable
shown in (d). and bending also cracks the  structures
material. Hot-rolled, non-anncaled sheets of

such materials are. therefore. unsuitable for

lineblanking or for forming by bending.

3 Wl

-

o

Tt

I- D.

. i

D :
A

W

)

1 &ﬂ

i

Fig. 12: Grain structure of C45 steel with suitable and unsuitable structiies,
showing the resnlting fineblanked edges

The structure of carbon and alloy steels lor
forming and fineblanking must be of the
anncaled type. In carbon steels, this structure
consists of a ferrite matrix containing 90 (o
100% spherical cementite. In ulloy steels, the
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Optimum tensile
strength

structure must contain carbon as well as the
alloying elements.

Only annealed materials possess  lensile
strengths (R ) within the range required for
forming and finebhlanking. For example, opti-
mum annealing of C60 (carbon content 0.6%)
non-alloyed steel would maintain the tensile
strength no higher than 520 N/mm? (fig. 13).

850

mrm ,}
750 -l |

700 of

650

600 |-

550

500

Tensile strength (R,) —

Carbon content -

S

Fig. 13: Tensile strengths of steels with different carbon
comttents and aneealing conditions

When annealed to about 90%;, this steel would
show a tensile strength value of about 380
N/mm?. In the complete absence of annealing
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(curve a), this value would rise 1o 830 N/mm?,
lar beyond the range suitable lor lineblanking
(shaded area b).

In certain cases the tensile strength of soft,
non-alloyed. good cold-forming steels such as
St2, §t3 and St4 can be improved by cold  Cold-rolled

rolling (fig. 14, curve a). However, cold-  steels

- =

il l a mm

70 - S 700 of

.-’f) =

s B ——— S 1< 600 £
< i o
= 8 N 500 5
O | | Ay = =
i 40 = =) 400 ¢
5 30 7 300 §
T | R
" 20 = — p00 F

10 3 5 100

0 L. | CYR | . S ) 4 o

G LG K32 K40 K50 K60 K70
Condition after cold-rolling

Fig. 14: Curves for elongeation and iensile strengih of steefly in different states after
cold-relling

rolling also decreases the ductility, as shown
by the breaking extension curve b. so that
steels made stronger by cold-rolling become
less suitable for fineblanking. For optimum
process performance, the increase in tensile
strength which can be achieved without com-
promising either part guality or tool life should
be determined for cach case.

About 90% ol all [incblanked parts are 1n mild
or alloyed steels, about 8% in aluminium or
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hardenabie

Material group DIN Euronorm | Type
Soft, non-alloy sieels
Soft, non-alloy steels 1614, Part 1 usSt23, St24
for cold-rolling
Soft, non-alloy steels 1614, Part 2 UStW23,
for immediate cold-forming Stwa4
Cold-rolled strip and sheet 1623, Part 1 USt13, 5t14
Cold-rolled strip 1624 Si3, St
General-purpose steels 17100 025-72 Sta7-3, 5t44-3
Fine-grain general-
purpose steals
Hot-rolled strip SEW 092 QStE340 TM
QSIE420 TM
QSIES00 TM
Cold-rolled strip SEW 093 ZSIE260
ZStE380
_____ ZStE420
Case-hardening staels 17210 084-70 C10, C15,
16MNCrs
Hardening steels 17200 083-70 CK35, CK45,
o A2CrMod
Nitride-hardening steels 17211 085-70 34CrAl6
34CrAIMoS
Flame and induction- 17212 086-70 Ci35, CIs3
hardening steels
Cold-rofled steel strip for 17222 132-79 CK67,
springs 50CrV4
High tensile steels 17280 129-76 TIMnNI53
_ 10Ni14
Tool steels 17550 096-79 CB80OW1,
SN g il 100Cr6
Slainless sieels 17440 088-86 ABCri3
X20Cr3
A5CrNiI1810
X2CrNi1911
Aluminium alfoys, 1745, Part 1 AlMn1Mgi
non-heat treatable AlMg3
_________ AlMgdhin
Aluminium afloys, heaf 1745, Farl 1 AlMgSit
freatable or age AIMg1SiCu

AlCuMg1




Wide possibilities for part shapes

Material group DIN Type

i Copper and copper alfoys, I 7670, Part1
in strips and sheets

Purity categories 17670, Part 1 | SW-/SF-Cu
F20, F22, F24
Copper-zinc afloys 17670, Part 1 | CuZn10F35 max.
(brass) CuZnZ8F42 max.
CuZn37F44 max.
Copper-tin alloys 17670, Part 1 | CuSnd4F47 max.
CuSn6F55 max.
Copper-nickel-tin alfoys 17670, Part 1 | CuN12Zn24F43 max.

CuN25F35 max.

Copper-aluminium a#foys- 17670, Part 1 | CuAI8F45 max.

CuAlgFe3
Copper-beryllium alloys 17670, Part 1 | GuBel,7
(hardenable) : CuNi2Be

Tab, 2: Grongprs and tvpes of materials for fineblanking

aluminium alloy, and about 2% in copper. cop-
per alloy or other materials, Table 2 shows a
selection of material groups frequently used
for fineblanked components, The groupings
correspond to the DIN and Euronorm stand-
ards and specilication codes.

Wide possibilities for part shapes

The range of possible shapes lor flat, fine-
blanked parts 1s much wider than for stamped
parts. The only limit is the maximum permis-
sible load on the active tool elements.

Table 3 gives the fundamental calculations
necessary based on the simple example of a
fineblanked circular hole. The basic limitation
is that the calculated mean pressure applied to
the punch during culling must not exceed
0.2% of the ultimale compressive strength for
the material of the hardened punch. LI this

Tool load
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Mean pressure on the hole-cutting punch

(F.+F_)
pm s 5 G 1}
A
p,.. Mean pressure on the piercing punch [N/mm?;
F.: Blanking force [N];
F.: Counterforce [NJ;
A: Area of piercing punch [mm?];
F5=L-S-F'm-f| 2)
L: Length of piercing punch periphery [mm];
5. Thickness of material [mm];
R, Maximum tensile strength of material [N/mm?];
.. Empirical factor 0.9;
L=d-=n 3)
d: Diameler of circular piercing punch [mm];
2 ]
1 M 4)
q
Inserting equations 2), 3) and 4} in equation 1}, and taking F,
as 10% of F,, gives the following:
p,=44-s5-R_-09/d 5)

The limiting value of the mean pressure is given by the maximum
permissible pressure for the tool material. In fineblanking, the following
equation should always be respected:

pP,=R 6)

pi2

R, 0zt 0.2% maximum permissible compressive strength on tool
material,

Inserting equation 6) in equation 5) and transpaosing, gives the following:

& Ry oL 7)

d 44.R_-09

Piercing punch in high-speed steel 5 6-5-2, with R_, , = 3000 N/mm?
and HRC 63-64, work material R = 500 N/mm?. This calculates:

s

< 1,5 (fineblanking with ceunterforce) or

d
S < 1,67 (fineblanking without counterforce)
d
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limit s exceeded, the punch could lail by Teih. 3 fopposite):

undergoing excessive clastic deformation. Calewlation of mean
N ) pressire an the

Thetuseof h’il_‘”_2 as a maximum value 1s a com-  piercing pinch
promise only, for two reasons. First, it is based
npon a stress value which, after removal of the
load, would leave a permanent delormation
ol the punch not exceeding 0.2% of the
original dimension, Second, the pressure peaks
occeurring near the surface of even a simply
shaped punch can greatly exceed the mean
pressure. These pressure peaks are not taken
into account m the caleulation given as an
example.



