et 4 1s E i 1Al yh
vy '?ﬁﬂ\ !)qu é?{f}’ﬁp LIHM'ILT‘

PP R R B AR IR IR T B b A A S iRt

Basic Knowledge of Transporting Printing Rubber Rolls in Low-Temperature Environments

Q1: AMKEFRRETHEE, RENBRRRA A TEH T

Q1: Does transportation in a low-temperature environment have an irreversible impact
on rubber rollers?

A: ZRAFEEFALEZHIARNE, ERFHETHRRE (LAEEMBETE

-40° C), R ABHIAPTRETHRIKEIRE, AETRTLEE X4 HH, LLERKR
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A: This is a highly practical and significant engineering issue. In cold regions such as Russia,

=al

where winter outdoor temperatures can drop to -40°C, rollers are subjected to extremely
low-temperature environments during transportation, which can indeed impact their
performance, especially the physical state and microstructure of the rubber material. The
following analysis will be conducted from the perspectives of two materials: NBR (nitrile
butadiene rubber) and EPDM (ethylene propylene diene monomer rubber).

WIS HFNHTRE (Tg) X4

The glass transition temperature (Tg) of rubber is critical

BIRERTH BB TRE (Tg) WHAMBREHT RN “HIBK” , KEEW
M, BHFHERTEMEL, FARKESTLIIME S (Geffiz, iz, TH), TRK
AR

Rubber transitions from an elastic state to a hard and brittle 'glassy state' when its
temperature is below its glass transition temperature (Tg), losing flexibility and becoming
prone to cracking or the formation of microcracks. If subjected to mechanical stress (such as
handling, impact, or bending) in this state, irreversible damage may occur.
NBR (FF %k RAK4R)
NBR (for general ink roller)

« R Tg 7EM: —40° C £ -20° C (BUATAMFSZ; 4245, MihHAALTF, 12 Tg
Ag, AT EMALE)

Typical Tg range: -40°C to -20°C (depending on acrylonitrile content; higher content
results in better oil resistance, but higher Tg and poorer low-temperature resistance)
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« FILEPRIFA NBR (P &AM &2): Tg =~-25° €~ -30° C
Common printing-grade NBR (medium to high acrylonitrile content): Tg =~ -25° C
~-30° C
&t
Conclusion:
o f£-40° CT, NBR RTALATRIKTH Tg;
At-40° C, NBRis likely to be at or below its Tg;
o MHEREM, FAEHTTTERT Y, BEH&EMBEBLIAKRALTH;
The material becomes harder and more brittle, and is prone to

micro-cracks or permanent deformation if subjected to impact or bending
during transportation.

o PEEBEEIREEN, CAREAEAR, 2FERBRFIEE, LB,
£ E2 3%,
Even if elasticity is restored after warming up, existing cracks cannot heal
themselves, which will lead to shortened roller life, uneven surface, and
even peeling off.

EPDM (F1-F UV & 242
EPDM (for UV ink rollers)
o WA Tg JEH: -60° C £ -50° C
Typical Tg range: -60° Cto-50° C
o WERMARF, LPTHE AR FIKEMERERITOZ—;
It exhibits excellent cold resistance and is one of the best in terms of
low-temperature performance among all general-purpose rubbers;

o %
Conclusion:

o A-40° CEMBATHME, tREFEM:
Remains in a highly elastic state and maintains flexibility at -40° C;

o EFEWMFMHT (REZNE), — BRI TEDMS;
Under normal transportation conditions (without severe impact),
irreversible damage generally will not occur;

o ENREMARAATAWE.
After warming up, the performance is basically fully restored.

02: AIKEFRTHEH, FEFRPENEREF?

Q2: What risk factors need to be considered for transportation in a low-temperature
environment?
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A: EHm3EyRLEE
A: Risk factors during the transportation process
RPA& At AR & R At L AKIR, L F &5

Even if the material itself can withstand low temperatures, consideration must also be
given to:

o RERN: RBEMIESE., HE. 3%, ERLRETRZAR;
Whether subjected to force: If the rubber roller is stacked, squeezed, or dropped,
it is more dangerous in a brittle state;

o FEBRE: RREETARFEAINLAARY (2EFH0E]);
Heating rate: Rapid reheating may cause uneven internal stress (but the impact
is usually minor);

o KMRE: HAALMHIKE G LAEEMATL LS.
Long-term exposure: Storage at extremely low temperatures for more than
several weeks poses a higher risk than short-term transportation.

03: AMKERIFRET 63k, FEFBWLGPHHE?

Q3: What protective measures need to be considered for transportation in a
low-temperature environment?

A: #ZRE5HFELE
A: Recommendations and Protective Measures
R B R RARAE AWK B P AR, EHE AT Mk

To prevent damage to the rubber rolls during transportation in cold regions, the
following practices are recommended:

Bk o

Measures Explanation

PRiE AR & REA, RigA ezt (L3t NBR RER)

Insulated Use foam, insulated boxes, or heated transportation (especially for
packaging NBR rubber rolls)

B 8IS A P B R, kR, BE, A
Avoid Secure the rubber rolls during transportation to prevent rolling,
mechanical collision, and compression
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Measures Explanation
stress
ik B 45 TR T# - 1V 2 BE R, 5
e BARMG, AEBTHE 12-24 PEBFEHOAER, # 24

FLAR

After arriving at the destination, allow it to stand at room
temperature for 12—24 hours before unpacking and using, to
avoid drastic temperature changes.

After delivery,
keep at room
temperature

A: ¥4
A: Summary
2 I T R 3E R S VT iF
i % B A -40°C iE #y A% s TR AT R
ik il o %5 ?
Rubber Transportation risks . .
Types of Rubber Rolls ) . Is it possible to cause
materials at-40°C . .
irreversible damage?
A (LHEWFERT
238k AR NBR & W% NBR)
Ordinary ink roller NBR High risk Yes (especially the
standard formula NBR)
UV b 2K EPDM AR R NS
UV Ink Roller EPDM Low risk Usually not

5P BEERLE®: ERTMHFMERRKEH NBR KBN, LARBREKEREZEEDAHE
#; @ EPDM JARA ST 424, 42433 DUE %8 204 &

52 Summary and Conclusion: When transporting NBR rollers to extremely cold

regions such as Russia, thermal insulation or temperature-controlled logistics
measures must be implemented. In contrast, EPDM rollers are relatively safer, but
severe impacts should still be avoided.
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