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INFORMATION FOR DESIGNERS OF MACHINE TOOLS
OPERATING PRINCIPLES OF ROTARY UNIONS

Advantage of Through-Spindle Coolant (TSC)

High-speed cutting tools require both cooling and lubrication to reduce the rate of tool
wear and to prevent overheating, which degrade the tool’s strength. Flood coolant systems
spray coolant fluid onto the work piece near the cutting tool. But for many machining
operations, such as milling or hole drilling, these systems are less effective at getting
coolant fluid to the cutting edge.

In machining centers with through-spindle coolant (TSC), coolant fluid is conducted
directly through the cutting tool to cool the cutting edge, reduce friction, and remove
chips. Coolant flows axially through a Rotary Union into the spindle and tool holder ~ ? P
directly to the heat source. Compared to flood coolant systems, TSC pays for itself in / ;

terms of lower operating costs for tools and coolant. Better control of tool overheating

) - Flood Coolant Through-Spindle Coolant
also allows faster feed rates and higher productivity.
Parts of a Rotary Union How Rotary Unions Work
Non-Rotating Element A Rotary Unionis a precision mechanical device useq to transfer' cooIanF fluid
or media from a stationary source, such as a pump, into a rotating device,
such as a spindle with cutting tool. The typical coolant fluid is water-based,
| consisting of approximately 85-95% water for cooling, 2-12% oil for lubricating
Supply Hose the cutting edge, and a small amount of other chemicals. DEUBLIN Rotary
Unions also can transfer air/oil mist, known as MQL, cutting oils, and even
dry air.
Rotor Housing ~ Drain Sedls
Bearings

A typical Rotary Union consists of a rotor that spins at the same speed as the machine tool spindle, —
a non-rotating element that closes precisely against the rotor, a housing that connects the supply ¢
hose to the non-rotating element, and seals that contain the coolant fluid. Bearing-supported unions
connect the rotor to the housing with one or more bearings. Bearingless unions omit these bearings.
Depending on the application, the housing may have one or more drain connections.

For positive sealing, smooth rotation, and long service life, all DEUBLIN seals are micro-lapped with
proprietary machines and compounds to achieve an optical flatness of 2 light bands (23 millionths
of an inch, or 0.58 microns). In addition, all DEUBLIN coolant unions use seals made from special
grades of silicon carbide for superior resistance to wear and heat accumulation.

Micro-lapped DEUBLIN seal

Bearing or Bearingless?

Rotary Unions for machine tool applications are available in bearing-supported and bearingless configurations. Each kind has advantages and
disadvantages for the machine tool designer.

Bearing-supported Bearing-supported

Rotor-mounted Bore-mounted Bearingless

Example: DEUBLIN 1109 series Example: DEUBLIN 1109 series Example: DEUBLIN 1139 series
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INFORMATION FOR DESIGNERS OF MACHINE TOOLS
SELECTING THE RIGHT UNION FOR YOUR APPLICATION

Bearing-supported unions are easy to install and replace, because of their one-piece design. DEUBLIN makes two different mounting styles.
The rotor-mounted style attaches to the machining center with a threaded rotor. The bore-mounted style slides into a precisely machined counterbore
at the end of the spindle. A second advantage of both styles is that any leakage is channeled by the housing into a drain line.

Bearingless unions provide the machine tool designer with several advantages. First, eliminating bearings reduces cost while allowing an increase
in maximum rpm. Second, since only a small rotor is directly attached to the spindle, there is no possibility for the union’s housing to be a source of
vibration. Third, without bearings the union is immune to side loading from, for example, too much tension in the coolant supply hose. Fourth, bearingless
unions can be very small, ideal for applications with multiple, closely spaced spindles.

Which DEUBLIN® Seal Technology?

DEUBLIN offers five different seal technologies, in order to provide the best solution for every machining application. Only DEUBLIN can
offer such flexibility to the machine tool designer.

Closed Seal: As the name indicates, the seals stay closed with or without coolant pressure. Therefore, drain lines generally are not required.
However, all rotary unions operate with a thin film of media between the seals. Over time, small, nearly invisible quantities of media can
migrate across the seal faces. Therefore, proper venting provisions should be made.

Controlled Leakage: The opposite of closed seals, controlled leakage seals always have a small gap between the seals, even when pressure
is applied. For this reason, controlled leakage unions are excellent for high-speed applications with pressurized dry air.

Pop-Off™: This kind of seal closes only when pressure is applied. When pressure is removed, the seal faces separate by a very small distance.
This eliminates friction and seal wear during operation without coolant, and therefore allows unlimited “dry running” at high speeds. Pop-Off™
designs should be considered when machining will occur with and without through-spindle coolant (TSC).

AutoSense®: The latest in a series of DEUBLIN innovations, this technology combines the best features of Pop-Off™ and controlled leakage
designs. Like Pop-Off™ designs, AutoSense® seals close when coolant pressure is applied to contain the coolant fluid, and “pop” apart in the
absence of coolant pressure to allow unlimited dry running. Like controlled leakage designs, AutoSense® seals handle pressurized dry air by
creating a microscopic gap between the seal faces. AutoSense® unions handle coolant, MQL, and dry air by sensing the kind of media and
automatically changing seal operation in response.

All-Media: This technology gives the machine designer complete control over seal opening and closing. By controlling how the pressure is
applied to the union’s multiple connections, the machine designer can cause the seals to separate when necessary.

The table below summarizes the operation of each seal technology with different media.

Seal Technology

Media

Closed Seal
(1005, 1101,1108,
1116, 1117 Series)

Pop-Off™
(902, 1109,
1121,1151 Series)

All-Media
(1139 Series)

AutoSense®
(1114, 1124,
1154, 1159 Series)

Controlled Leakage
(1115, 7000 Series)

No pressure

Dry run possible

Seals open automatically to prevent dry running

depending "
Pressurized air e Otwrﬁﬁor?&?gr? e Micro-gap between seals to prevent dry running
MQL
Seals are closed
Coolant Not recommended

+1-847-689-8600

or www.deublin.com

—\L» DEUBLIN

A HOERBIGER COMPANY



Since its founding in 1945 as a small, family-owned business, Deublin consistently has adhered to a policy of designing and building the best
products of their kind in the world. The result of this policy has been continuous growth through the years, and for this we are grateful to our many
loyal customers.

Today, Deublin is the world's largest manufacturer of Rotary Unions, with state-of-the-art factories, technical sales and services, and local stocking
in 13 countries on four continents, as well as a worldwide distribution network operating in more than 60 countries. Our global organization and
extensive catalog of field-tested products ensure a precise match between each customer's requirements and an engineered solution. Deublin has
been part of the HOERBIGER Group since 2019 and forms the core of the Rotary Solution division.

We cordially invite you to visit our modern manufacturing facilities in Waukegan, lllinois, USA; Mainz, Germany; Monteveglio, Italy; Dalian, China;

and Diadema, Brazil.

Mainz, Germany

Mk

H. L — =3

Bologna, Italy

) Diadema, Brazil

SERVICE AND STOCK ARE AVAILABLE
THROUGHOUT THE WORLD
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AMERICA

DEUBLIN usa

2050 Norman Drive

Waukegan, IL 60085-6747 U.S.A.
Phone: +1 847 689 8600

Fax: +1 847 689 8690

E-mail: Info-US@deublin.com

DEUBLIN Brazil

Juntas Rotativas de Precisédo Ltda.

Av. Fagundes de Oliveira, 538 - A11 - Piraporinha

CEP: 09950-300 - Diadema - SP - Brasil
Tel: +55 11-2455 3245

Fax:  +55 11-2455 2358

E-mail: info-BR@deublin.com

ASIA

DEUBLIN china

No. 2, 6th DD Street,

DD Port, Dalian, 116620, China
Phone: +86 411-8754 9678
Fax:  +86 411-8754 9679
E-mail: Info-CN@deublin.com

Room 15A07, Wangjiao Plaza

No. 175 East Yan’an Road, Huangpu District
Shanghai 200002

Phone: +86 21-5298 0791

Fax:  +86 21-5298 0790

E-Mail: Info-CN@deublin.com

DEUBLIN asia Pacific

7 Temasek Boulevard #21-05,

Suntec Tower One, Singapore 038987
Phone: +65 6259-9225

Fax: +65 6259-9723

E-mail: deublin@singnet.com.sg

DEUBLIN yapan

2-13-1, Minamihanayashiki, Kawanishi City
Hyogo 666-0026, Japan

Phone: +81 72-757 0099

Fax:  +81 72-757 0120

E-mail: Info-JP@deublin.com

2-4-10-3F, Ryogoku, Sumida-ku,
Tokyo 130-0026, Japan

Phone: +81 35-625 0777

Fax: +81 35-625 0888
E-mail: Info-JP@deublin.com

4-1-13-201 Sakae,

Ichinomiya, Aichi 491-0858, Japan
Phone: +81 586-73 0222

Fax:  +81 586-73 0223

E-mail: Info-JP@deublin.com
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DEUBLIN Korea

Star Tower #1003, Sangdaewon-dong 223-25,
Jungwon-gu, Seongnam-si, Gyeonggi-do,
South Korea

Phone: +82-31-8018 5777

Fax:  +82-31-8018 5780

e-mail: Info-KR@deublin.com

EUROPE
DEUBLIN Germany

Florenz - Allee 1

55129 Mainz, Germany
Phone: +49 6131-49980
E-mail: Info-DE@deublin.com

DEUBLIN italy

Via Guido Rossa, 9 - Loc. Monteveglio 40053
Comune di Valsamoggia (BO), Italy

Phone: +39 051-835611

Fax:  +39 051-832091

E-mail: Info-IT@deublin.com

DEUBLIN Austria
Lainzer StraRe 35

1130 Wien, Austria

Phone: +43 1-8768450

Fax: +43 1-876845030
E-mail: Info-AT@deublin.com

DEUBLIN France

61 Bis, Avenue de I'Europe
Z.A.C de la Malnoue

77184 Emerainville, France
Phone: +33 1-64616161
Fax: +33 1-64616364
E-mail: Info-FR@deublin.com

DEUBLIN poland

ul. Bierutowska 57-59
51-317 Wroctaw, Poland
Phone: +48 71-3528152
Fax: +48 71-3207306
E-mail: Info-PL@deublin.com

DEUBLIN Spain

CLola Anglada, 20

08228 Les Fonts (Terrassa), Spain
Phone: +34 93-221 1223

E-mail: Info-ES@deublin.com

DEUBLIN united Kingdom

6 Sopwith Park, Royce Close, West Portway
Andover SP10 3TS, UK

Phone: +44 1264-33 3355

Fax:  +44 1264-33 3304

E-mail: Info-UK@deublin.com

www.deublin.com




