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i Main PointsEr |

3 | 1) ‘The USSR is the only Communvst country that
! ' is known to be producxng, serially, 3-axis
i 'NC control units.. The USSR produces two

| _models, both’hardwxred ]

'l

2) Hunggry clalms that two of its models, both
S softwired have a 3-axis capabili'y. ‘Only

- us mlcroprocessors, has been demonstrated
: operatlnq in three axes- its production

i, | IR in a 3-axis mode with any Hungarlan NC
machine tools.

.x[

3) Poland is in the process of 1mport1ng tech-
o nology for the production of 3-axis units.
As far as can be 'determined, production has
1. not' yet begun. Indeed, all of the produe-
L | * ‘tion technology may not yet have been
’ ‘:‘acqui-ed.ﬁq:] 1
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4),‘Czechoslovakia claims to be producing 3-axi

one modei, which uses clandestinely acquired

8tatbs is not known. ' There is no evidence
L that|e1ther model is being used operationally

s

“units, but their own literature shows that,

- :f”'7“4:j;$the'unit83for which a 3-axis capability is.

IS S vclaimed, are really 2k-axis unlts.[::j
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5)"1he USSR has produced a few controllers

... i .claims that its basic softwired 2-axis
S A “Kcontroller is expandable to 4 and 5 axes of
L . control;:but there is no hard evidence that

i A ‘and S-axis controllers have actually

_beenvbuilt.‘{:jiiv o
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The annual level of output of 3-axis control

units in. the USSR is estimated to be about 200 units.
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*’goufpuk of 4€gand; -ax NITS - lgible. This
!compares;WitHIangannual;p#oduction of about 1600
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-axis. controllers’in the United States (1977), andﬂ

pwards of 1000 4~ and 5-axis units. Thus, annual

'

‘ovietFprodudtiqn7dﬁﬁmultiaxisi(above‘z,axeé) NC & 5t

ontrol .units is less than 10% ‘that of the United . =
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; }tion;repfeSQQts}theftotal!produCtiOn of :3-axis|: . .-
@g';f(andigbcve)fNCzcontrOIlerq in all: Communist =~ oo
".ff'fricountfi_es_.-f( l‘ O
{;J,JUSSR??J*g-ﬁﬁi'iﬁf';ﬁl' LTS B

'The USSR bégaﬁnéroduding'é,féw transistorized

. 3-axis contouring machine [tools and control units in

1972, Thosgfwé:e opgn-loned_Systems‘capable o]
linear, butiqot;circular,iinterpolation. ] |

S During{f974475,%the USSR began serial production
‘of a new gendration of 3-axis hardwired NC units.
These§unitsf}designaﬁed N331 and N332, use conven-
tional types of low density integrated circnits (ICs)
and represent current Soviet state-of-the-art in
numerical control technology. Work is urderway to
develop new NC devices based on higher density ICs
including LSI (Large scale integration) but serial
production of such NC controllers is not imminert.

We expect that the N331 and N332 will continue to be

several yeat%.

the mainstay of Soviet production for the next
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The N3$1Ais!én épen-ioop system; the N332 is a

closed-loop.system. 'As far as we can determine from
available E::i::]material; the open-loop system is in
xmore common use than the closed-loop system. = Virtu-
ally all 3-axis' milling machines ohserved in the
literature utilize the N331 open-loop system, whereas
the use of the closed~locp N332 is rarely observed.
We conclude |that, of these two types of controllers,
the Sovietsﬁwake”mosLly the N331. [::] j
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Closed%ioOp\numérical contrnl systems are rare

“because theHUSSR‘has!encountered problems in the
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serial prodaétioﬁ'of{the high quality subcomponents,
namely transducers and resolvers, used in their feed-

| " back jsystems! ' Until 1974} at least, these components

were [importéd.  They|may still be imported for we have

tates. For |all practical purposes, Soviet produc- ' - AR

no .:ard evidence|that they are being produced.
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| been: observed equipped with the Razmer 4.
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: The USSR has produced a small number of contouring

units that can’ be used for any lével of multiaxis control

‘up - to’ J—axis, the NSSl (open-loop) and N552 (closed-loop).
Mostly, they are used for 2- land 3-axis control. To date e,

,1 only: about 10 machine tool models have been’ ‘observed _

‘equipped with: either|the1N551’or N552 control units. .
‘Only: onelof these machines --xthe GF1860 milling machine «-
operateslin 5 axes ! simultaneously, one other, the 2623PF4,
in 4 axes. . Another 5-axis controller, the Razmer 4, has

‘. been’ mentioned in the literature, but probably exists

only. in orototype, ‘at lehst, no machine tool has ever
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Hunéary mak's‘two softwi

red NC control units that

"are of interest|L- the UNIMERIC and the DIALOG. The

. .DIALOG was demonstrated operating a machine tool irn
;. 3 axes at the Hahover Fair in the Fall of 1977. The
' UNIMERIC is said| to have a 3- axis capability. This
' claim has not been verified. | There is no evidence that
' either of these models is in operational use with
Hunqarian 3-axiS(machine too]s.
{ I {
: ‘ The | DIALOG. system is basically a 2-axis system
that the Hungarians claim can be expanded to 3-, 4-,
‘and’ 5-axis simultaneous control. This system was
- produced ‘at the rate of about 75 units annually, in 1978.
"'In the absence of contrary evidence, wa assume that most,
' perhaps all of the DIALOG control units (with the '
‘exception of units used for demonstration) are 2 axis

unitS-- . ;ﬁ.;w!~ﬁ;w e
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A ‘To date, both the UNIMERIC and .he DIALOG systems

; have used Motorola, Taxas Instruments, or Intel Corpora-
| 'tion microporcessors. These microprocessors are :

i embargoed and apbarently.haveébeen acquired illegally
% outside cocoM channels. 2 o
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Poland ' ﬂf%$;§" “3»W
Poland signed a}contract in 1976 to purchase manu-
facturing technology' and equipment for the Swedish ASEA
NUCON 400 control unit, and, in addition, 150 complecte
NUCON' 400 systems. The Polish purchaser is the Automa-
tion and; Measuring Apparatus Industry Association (MERA),
As of mid 1978, bpprfximatoly 90% of the technology for
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the NUCON 400 had been transferred to Poland and
roughly 75 systems; Onefunit was reportedly mated to a
.vertical | machinlng centtr in January :1978, but we:

‘psuspect that was probably one of the' systems that 'was

| 'purchased. Polish technical journals give no hint that
‘the NUCON 400 is being widely used on Polish machine

| tools, which suggests that series productlon of the

NUCON 400 unlt probably has not yet berun. |
‘ !' : o ‘ :
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Czechoslovakla nas displayed a ‘hardwired control

unit, model NS471, for whlch 3-axis contouring capabili-

ties ere’clalmed. However, we do not believe thlS unit.

has a true 3- -axis cabablllty for two reasons; first, a

review of the speciflcatlons supplied in a Czechoslovakian
brochure ion this! machlno indicates thet only 2 coordinates
can be programmod wlthlnlone block of information, and

. that 3 axes can be programmed only in a "rigid cycle."

Such systems are normally characterized as 2-1/2-axis
systems. ! Second‘ engineers at the C=zechoslovakian
Research Institute of Machine Tools and Machining
(VUOSO),findicated in a 1975 article that the NS470 was
a "simplified continuous path control system ... for
control of four: coordinates, two of which can operate

.simultaneously."”! There is no fundamental difference

between the N3470 and the NS471, the device in question.
The differbnt final digit in the designation merely
indicates a differcnt end use; it does not indlcate a

fdlfference in the number]of axes of control.
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-Hr. Jeremiah Kratz .

Chairman. Technical Task Group~A
Division of International
Security Affairs . |
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