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Sized Backup Rolls
Synopsis :

Though a keyway in the journal of a large sized backup roll is an area where stress is usually concen-

trated, there are a few studies on strength of keyways.

In this paper the stress analysis in the corner of keyway bottom and the improvement of keyway shape for
stress reduction were studied by the two-dimensional photoelastic method.

The main results obtained are as follows :

1) A repeated tensile and compressive stress work in the corner of keyway bottom. However, no stress
enough to break the keyway occurs under the usual rolling load. When the high circumferential impact load
is inflicted repeatedly, there is a probability of keyway breakage.

2) To improve the strength of the corner of keyway bottom, it is effective to apply a larger curvature

radius to the .corner.
brought a satisfactory result.

And from scope of this study it became clear that the corner radius of 15 mm min

Key words : stress analysis; shape study ; keyway ; photoelastic method.
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a : Journal and keyway
b : Model part (disk part) and its dimension
Fig. 1. Dimension of actual backup roll journal,

keyway and model part.

E—HHETHY, HMOBEEICK > TF—FIIMHEET
BT BB OABMESITA. ZOBE, F—E i
L0 2 OFATE (165 mm £ 255 DARIZAY —
T DMK AN EEZITA. ZOSMITE I
KL AONDHI &, ZOHMEFAE (HTH)
HIEIEEE (MEOERAERIHS) THH, F—EBK
e RBEETHAH I &, FTHES T F—HR S I
L+ EVvwCE (ES 165mm/FIERER S 38mm =
4.34) &L, FHTHRESORLEEBEY RS HM
CEALZE TR FROTAIREY LELoRD. RICH
BHBOBMIMERT 256, F—#HEIF -2 LTF
ATERBENE & = oM ESAE (1/4 HE) Cafmt
S AHY, BEOMBLEIFTHBEEI—F—DZh
D#y 22 & (44.5/2=122.25) bbb, FHEMOIEAE
B RKEWEEZLA. o, FEBEATEEMERR
SEEN - TEATRAETH Y, ZOmE~OMREHH OB
ORF D FETHESOFMIC—EALR, ZOHMIZ
BEAZEA T FHOTAREBEEZ OGNS,

Db &b F— TR O T ARBOFREE 2
e, F—ERNORKEFICHEFHRNICE TG, £
T, AERTRERTFHRICERL, Thx 2 RTET
ME LU TEBEZ ED /2.

Fig. 2 AEMMENERT ABE0, F—HEDILNH
BATH € 7 V%R ¥. Fig. 2a & Fig. 1b ® € 7 VLE
SHEMWO 1/6 FEOFARBEF NV TH S, FHIKE
L-ElE, #EgaREo—HIHEHT N NE I RE

Lo : 15
a ’9)& ‘(\7/ =
, Q:L’_fli

146

6=0, 10,17, 24, 34, 51, 68° ( O:Rotation angle
of the keyway )

230

o 160
70

140
145

a : Two-dimensional model of the journal
b : Two-dimensional model of Morgoil bearing and the bearing
chock

Fig. 2. Dimension and shape of the two-dimesion-
al model of journal, Morgoil bearing and bearing
chock for compressive loading test (1/6).
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a : Two-dimensional journal model

b : Two-dimensional sleeve model
Fig. 3. Dimension and shape of the two-dimensional
model of journal and sleeve for circumferential
loading test (1/6).
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Fig. 4. Two-dimensional model for testing the
corner shape of a keyway.
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a : Loading method of compressive load
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Fig. 5. Loading method of compressive and cir-
cumferential load on the two-dimensional journal
model.
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Fig. 6. Loading method of compressive and tensile
load on the two-dimensional model for testing the
corner shape of a keyway.
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a : Upper view of the cracked keyway b : Side view of the craked keyway ¢ : Fatigue fracture surface in regions near keyway
Photo. 1. An example of the fracture accident of the keyway part of a large sized backup roll
(Corner radius of keyway bottom : £, = 2mm).
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Fig. 7. Distribution of isochromatic fringe orders
and surface stresses in the keyway part (o, =
1mm) of the two-dimensional journal model under
120 kgf compressive load.
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Fig. 8. Relation between the rotation angle of a
keyway and stress on the corner (0, =1mm) of a
keyway under 120 kgf compressive load (Position of
the maximum compressive stress : § = 17°).
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Fig. 9. Distribution of isochromatic fringe orders
and surface stresses in the keyway bottom (g, =
1mm) under circumferential load (Moment of a
couple : 10® kgf-mm).
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Fig. 10. Relation between the rotation angle of a
keyway and the maximum tensile stress in the cor-
ner (o, = 1mm) of a keyway under circumferential
load (Moment of a couple : 10° kgf-mm).
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Fig. 11. Relation between the rotation angle of a
keyway and surface stress in the corner (o, =
1mm) of a keyway under simultaneous loading of
compressive and circumferential load (Position of
maximum tensile stress under circumferential load
only).
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Fig. 12. Relation between ratio (o/b) of corner

radius to breadth of a keyway, maximum compres-
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Fig. 13. Relation between ratio (o/b) of corner
radius to breadth of a keyway, maximum tensile
stress ratio (0,,,/0, = 1 msy) and maximum tensile
stress in a keyway of a model under tensile load.
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