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An Attempt to Simplify an Equipment of
Padding the Rollers of a Bulldozer

by Tetsuo To, Masami HUTAMATA
and Sakae CHIDA

Most of the worn rollers of bulldozers are repaired by hard facing welding. We
know that nowadays those rollers are mostly built up by manual welding, except at
some well-equipped shops.

Thus the efficiency of padding is not sufficient and there are not a few faults
in the bead condition, the surface accuracy and the shrinkage deformation.

We have tried to produce a simplified padding equipment of the rollers with
a semi-automatic welder which has recently been popularized at small work shops. We
aimed to make this equipment useful for not only the roller-padding but also for any
turning welding.

We made several experiments to test the efficiency of this equipment and it proved
to be practically effective.

A summary of the results is shown as follows: —

a) The mechanism of the equipment works perfectly and the purpose of the attempt
is satisactory.

b) Padding time of the roller can be reduced to one-third in comparison with the
manual welding.

c¢) As the bead is put on the roller along the circumferential direction, the bead
surface becomes more smooth and cylindrical accuracy is improved.

d) The degrees of thermal deformation are within the permitted extent, and thus
after padding th rollers need not be machined to correct the deformity.

e) A reduction of expense of padding can be achieved and it proved to be economical.

f) A practical operating test has been performed and it proved of great endurance
of the built-up rollers.
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TR —HFOEFHME L TEELe - KL, FELICRT I RETRTY (Fr2E
5) ®ETFTHEx5, Lo -5 L FHe- 7255, ETCEELOR T -5 T, TH2
DI 7L - 22T TBRTWLEA, FHin — S BRI L L, il &% 2,000

FEFED — 513, TDFRAEHHE E%TM%ﬁiﬁéﬁ,W%WID%%@T&MLK&
ERCETENTHSD, COMCBEL TR, dimici S, AMIETHIE S Ml Lrcfid
LLTBLAL R TS,

S DI S CEEER B SR TWAERO—DK, v- JHEDOLD O REICHL
fo, FHRMCEBEOTROMEN S %,

I LEREEHREOBEER L LICLT, ZX OO X¥RTEAMBCID, T

—F AR — 7 HED DM S BARERAME Ui, AMEBIE, MR XOEE2WToO
#REDOERT A M X - T, KN FOERABELBD LRICOTRET S,



T —FHe - SHAREBOMBILO I D—EFK 191

2. A-SHEORKEAEEAER

21 ABOBRK

RO L VEMTH B IO - A BOY - ECRTHEHTIE, 41 F— NH A7 — & EESY
TY=P7 =B ENTebh 30, KBAPOTFTHLBCRRBRALFHRHEC I > TW5,
BT cfibh T 5 #E 12, Roller & Idler Rebuilding machine & I ifh 2+ 7w — &
7= ROEMABEM T, WERTHES BV, BHENAKEEMTHD D, EMTH
TH ZREFEM L TWBETEA R,

FHREC LB, (FERRESRE—RDOREDO NS Y F, MTEECET, K4
RigLrwgwrhicw, FHRBECIIWEr-SK8I0E- KB BE3RT, - F
D7y TN CEREREE DO REAB SN TH SN, HHEEN D — 5 o6 A
efedd, PHERERIIC IS €= FOMBLRADERLE S D, & DEh, BTORELC LD
ERDID, WEHRICHECHREERA LT LATRERbRWEE AT < s,

DUEdN7crm - S WBOMBSEEERL, AfFbizo TIRKRD 4 SE2EEH AL E L

(a)
BHE 3 FHECLIre—350RBIE
(@) » — 5448, (b) £~ Folkk
Photo. 3. Appearance of the manual weld bead-

(a) a padded roller, (b) a closeup of
the bead.
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Fig. 1. Schematic form and size of the equipment.
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Photo. 4. External view of the equipment- (a) front view, (b) side view.
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Photo. 5. Main spindle and roller Photo. 6. Driving device of main spindle
attaching device. with a stepless speed changer.
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Photo. 11. The equipment as a turning positioner—
(a) front view, (b) side view.
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Table 1. Chemical compositions of the roller and the cylindrical specimen

3 Chemical composition (%) .
Specimen C ’ Si ‘ Mn P S Cr
A&B 015 | 030 0.48 0.019 0.017 =
Roller 0.36 ‘ 0.22 1.42 0.015 0.022 0.62
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Table. 2. Materials and chemical compositions of a truck roller

Chemical compositions (%)

Materials Sign C Si N 1 p l S Cr
1
Mn-Cr Cast steel SCA 22 | 0.30~0.40 ° ‘(})‘%’(‘) 1.20~1.60| 1% }?gg‘o Jes 3‘8’;‘0 0.40~0.80
Low manganese steel | SCA 21 | 0.25~0.35 less than| 1 o0~160| less than |less than —

‘ 0.50 0.030; 0.030
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Photo. 12. Appearance of turck rollers of a bulldozer- (a) single flange
rollers, (b) double flange rollers. In each photo. the left
roller is a new one and the right roller is out of use.
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Table 3. Chemical compositions of the wire

c ’ Mn . si . p s . Ni Cr Mo Co

0.10 j 1.30 1 0.70 ’ 0.01 ’ 0.01 \ 0.09 2.60 0.70 0.10
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Table 4. Welding condition

{ Interval between torch Welding speed (mm/min)
Welding Current Arc voltage and specimen e aaal i longituinal
(Amp.) (Volt) (mm) s ED torch speed
200 28 18 430 { 4.2
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Fig. 2. Chart record of thermoelectromotive force of the specimen.
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Fig. 4. Thermal variations at all thermo-couple positions
while the torch turns round.
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Fig. 6. Schematic form and size
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Specimen (A)

SIGN Al A2 A3 Ag B B2 B3
% %4 %% 7
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PROCESS | “ s - i
each path cooled o%n“iimrgﬂ each layer cooled

u

NO.OF PATH | 2 3 4 4 4 4
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FEED — = = =

Specimen (B)

SIGN D Da2-i D22 | D23
%
WELDING g. Z
PROCESS |“4
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NO.OF PATH | 8 8 8 8 8 8
NO.OF LAYER| | | | | 2 2
SIGN Ei-1 | - Eiz2' | Ei=a Ei-(
—
WELDING él?
PROCESS |4 1Z
each layer cooled not ¢
NO.OF PATH 8 8 8 8 8 8 8
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B 7 A B{ERHIC L Ak
Fig. 7. The padding processes about A and B specimens.
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Fig. 8. Variations of shrinkage in specimen A- (a) the

longitudinal length, (b) the inside diameter.
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Fig. 9. Plots of inside shrinkage along
the longitudinal direction of
specimen A- (a) increasing the
pass, (b) increating the layer.
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Photo. 14. Appearance of a padded
specimen B.
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Fig. 10. Varialions of shrinkage in specimen B- (a) the
inside diameter. (b) the longitudinal length,
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Fig. 11. Plots of inside shrinkage along the
longitudinal direction of specimen B.
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Fig. 12. Schematic form of a double flange
roller and measuring positions of
thermal deformation (mm).
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Table 5. Observations of the inside
diameter of the rollers
A: before padding
B: after padding
Meas- Measured values (mm)
Mark| “'P8
ewinall 2 3 4
I 110.27| 110.27| 110.27| 110.24
I 110.12 110.12 110.10/ 110.10
A | W | 10998 10997 10997 110.00
v | 110.07| 110.07| 110.10, 110.10
v 110.26/ 110.23| 110.23| 110.30
I 110.09| 110.09 110.08| 110.05
I 110.05| 110.05 110.03| 110.03
B T | 110.05) 110.05/ 110.05/ 110.07
IV | 110.07| 110.05] 110.06, 110.10
' 110.06| 110.03, 110.03| 110.08
I 110.22| 110.14| 110.17| 110.21
I | 110.00{ 110.00| 109.98| 110.02
A T | 109.92 109.92/ 109.91| 109.91
IV | 110.00] 110.00| 110.02| 110.02
V | 110.24] 110.24| 110.24]| 110.28
I 110.02 109.95 110.00| 110.05
I | 110.01] 109.95 109.97| 110.00
B I | 110.01] 110.00, 109.99 110.00
v 110.03| 110.02 110.00, 110.00
v 110.05| 110.09| 110.07| 110.04
T 110.28| 110.26/ 110.24| 110.26
I | 110.06/ 110.06, 110.06, 110.06
A T | 109.90| 109.91) 109.90/ 109.90
v | 110.06] 110.06/ 110.06| 110.04
v 110.34] 110.34| 110.36, 110.36
I 110.12 110.17| 110.20( 110.18
132 110.03| 110.05/ 110.07| 110.08
B T | 109.96, 109.98 110.00/ 110.00
IV | 110.05| 110.05/ 110.05/ 110.05
v 110.22} 110.20| 110.23| 110.25
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ABERTICERE e — S ONERX T LAk,
0= 5 DAEIEFRBNLLELIZO S5 2D
SEHBREH LT WD ERBD LRSS, &
REPEFORT LWBShOEECI 530
tRbh3, C0X5tn—-S%ABTH &,
EHEDE— KNy RIT X 5 IHED fcbdic Ry
DTS DAL SFOIZHBCERL, £
DERAROEIDF VR L OBEShIT LS
TWhekE I hic, £ 5ICHBREONRENE
RT, &L LoD o AR
HH, AREEBRME EFT D BE LIk -7,

4.3 E—FOMEK

WO € - FiERoHES v - 7 ORE
CWREERLFHETH S, FARERE L MET T
BT 586, BEN—FORFEREBICX - T
E— FABSCHETARRELED D, ARITO
MHECHEEEY5 25, K13 cHEERmT
T5 h—FORFREERT, 01 F—FOMH
Py, LA T7€y b THDH, AEBRITHOV
0% XL offik %61C5RT,

BEHI51L3B3RATOIRIOL 2%
HEOE - FABTHS, - FOHE I
A DrikbicohT ToOMFIXAEL
KoTWwb, WohrzhiE, Db ARSI
LichhoT, HEHIL LM iR inb, E—F
BIEA»S Db ic Lichis TAL 2% A5,
k= FOHEE Y A—EDHHEEFAD L 51, A
EBTINRZADT v T L, SAHEAED
Wik Ui,

HT7cre—-FKEg W) taBErms H) o%
HEERT, ZORMEL DL, ATEORE
KEDOFEWENR ST E— FIZie b, Dif@so
AHLBRBDOENT T v MeBRicie s 2 &b
b, BH 16 XETARRELX R TEH~ 2

Cylindrical R: 82.2mm
Specimen

B 13 #RMewT 5 b~ FoRFIRE
Fig. 13. Supporting condition of torch to

the specimen. #: torch angle.
L: off-set distance.

K6 0FI0L LMY
Table 6. Conditions of # and L

Mark 0 L
() (mm)

A 0 0

B 10 15

C 20 28

D 0 15

BE 1 t—FArA 7ty b EELE
BEDE ~ FAE

Photo. 15. Bead appearance as chang-
ing the torch angle and
the off-set distance.



FAF—¥fe -5 ABREROMBILO I O—HE 205

£T7T -1 W) L2BE: H)
Table 7. The bead width (W) and the reinforcement of weld (H)

[Measured values‘ Measured values Measured values Measured values
Mark o) Mark o) 5 3 Mark (mm) Mark i Sl oolpamigr
w | H W H | w H W H

8.04 3.20 8.35 276 .| 8.63 2.93 9.35 2.76

(et 3.40 8.87 2.67 | 8.64 2.92 9.18 2.76

7.71 3.49 8.27 2.85 8.64 2.78 9.53 255

7.37 3.49 8.19 2.81 8.50 2.68 9.33 2.60

& EhL 3.3 B 8.14 3.05 e 8.45 3.10 b 9.94 2.90

8.14 342 | 8.10 297 8.88 2.85 10.00 2.80

8.07 3.34 8.43 3.05 8.98 2.80 9.57 2.81

8.06 375 8.03 3.01 " 8.86 2.78 9.13 2.70

8.06 3.13 8.02 2.80 8.76 2.90 9.51 2.7%

Tl 3.65 8.10 2.83 8.67 2.82 9.20 2.85

BH 16 r—-7REBCX?E— FlFmH
Photo. 16. The bead sections in various torch conditions.

D EHTHBH, AL BRARBCRERCETAZEZFHEORHOL D ERL, CEDRELL
L, ERRRLOAVAMBOBTRAZERL TV, WIThBEFTRARIIRIFT

M

IDXSE - Fif, RERS, BIRAZKREEZEZEELTCI-FOR I LB L2 H%k
ThiX, BNORBREDROCT R 5542 BETES, ALRZEL, b—F&HFEL LTI
FELCDEFEALL, FEITRAKSIVODRIZBESERSIOCBEETDOI I/ uEER
[

KEOr - FJICAR LY - FABY BZHE 181, TOROEKETAARREY FHE 19 IR
T, FHEOBE (FHS3) LEKLTHABOFEIRIVWHLS LLAELTEY, - K
METG R B b O FAEKBEOR L X ORI ORI L, EitkRIEFE -
oo ABHROMERKE R, - FABEZHLAI0° ZL L4 vour— U HWvCllE L
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NEELLHERAMETHH02mm B E EE D, BEIMNT2LEE LIsWBETH- 1,
BIHAZLBEHIRS LD, H—TRELLbOLBELRT,

U-SOHETHEESBOBENMBEL RS, v F—FHe -7 Tix Hv350 Ll L2
FRXNWDOT, AEETIEYM350 74 vEHACHMOMER G, £8ICABRROER
EeBOLER S Y, EI B EBEEOMFREYRT,

\\ P.M. ‘l HAZ. \ D.M. l

D-Bead
EH 17 ABRROBEMEER (X100
DM.: B5%44&E HAZ: #EE8%F P.M.: B
Photo. 17. Micrographs of a padded zone. (x100)

D.M.: deposited metal. HAZ: heat affected zone.
P.M.: parent metal.
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%k 8 HMERROLEBESLREDILFEMR
Table 8. Chemical compositions of the
whole deposited metal after

padding
¢ ‘ Mn I Si Cr Mo
0.15 1.23 0.45 245 0.55

®9 WBRERIEEOBRK

Table 9. Relation between the number
of layers and the hardness

Layers ‘ Hardness (Hv)
one ‘ 320
|
two | 380
three * 400

4.4 ABRRERRH
EFZLORERIOERICIhE, v
75 rvn—F% Smmé O B IEEECFEE
Lca, 1 BRCETSERIZN4B 5 TH 5,
1 BEROKEEIL 3~4mm BETH), -
FXSHED 10~20 mm 72 FEEERE L 7= DA%\
BT e W g e S (4.128) o<, 2~3FORBILELIE, =
(a) » — 548, (b) £ — Fokk XD, AEHLETTE0~120 2 NEL T3,

(b)

Photo. 18. Appearance of a weld bead TS UUMOBBRICIE, 7o UNEEAL
with the trialequipment- (a)

a padded roller, (b) a close- RIBICE W LWEREDOB AT, Rl 40 HnfEE
up of the bead.

b, DUEERELT 2BHBTY 7080
BN FRECEE, v-F 1> & 120 4
DREREE A BLEE T3,

R L TAREE T, 1 »FTFY 45 mm iF
DRI, b —F DEEEDY b 23 430 mm/min 75
DTH8EETLEBERNRET 5, chih, M
Ao 1 BENTET TH2REIZ20 pRE LS,
i ~ 75 OO AR A S TRRMCT
EHE 19 r-5ARKORT 5z EMRTE, FUMSHTRT L,

ARRT LLEDFERNS, Yo v 750vn—-5%

Photo. 19. Penetration of bead on

a roller. 2 BR%3 AT 30~40  FREE T, BEEED M Y4
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LWwdDTh 60 HLIHNTET Lic, Tihbb, REBC IEHROFHEEC I 5HED 1/3
CHEEINDZEXAEOI s, FHREOHAERILEEMRMTOLELNE L b bH,
I TRy P 8 C 90~120 73, IR T 30~45 NRELELDO T, BERMT2NELE Ly
AEFETD, REABHFEIVWL LS LLEMHIhS,
4.5 I & B

BEBRAYEZDBE, BBIFROFEY LD ENREWD,

(1) BEMHER 2 T Q) BhHE @) BEEABRLIEF O6) RFH

ARBRTRE—BALELIETRAIEHCDS 10D, RECHATE2HE L LTEEOHE
HD5 b (1)~@) FTxE D BT, MIEBRO—HI%Z %10 TR,

£10 ABRREEOLK
Table 10. Comparison of the padding expense

: Padding expense (Yen)
Padding Cost item :
part Present method Manual welding
Deposition amount
(kg) 3.7 6.0
Wire or electrode 3.7x500=1850 6.0x120=1260
Gas 425%0.4+75x1.1=252.5 —
Cylinder 3
Electric fee 220 % 43 X 0.6 X 50/60 X 0.006=28.4 | 180X 70 % 0.2 X 150/60 X 0.006 = 37.8
Wage 50 X 8 =400 150 X 8 =1200
Total (A) 2530.9 2497.8
Deposit%ﬁz)amount 0.97 159
Wire or electrode 0.97 X 500 = 485 1.59x 210=333.9
| Gas 2125x0.44+37.5%x11=126.3 —
Blangs Electric fee | 220X 43X 0.6 25/60 X 0.006=14.19| 180X 70X 0.2X 80/60 X 0.006 = 20.16
Wage 25x8=200 80 x 8=640
Total (B) 825.5 994.0
Sum total (A)+(B) 3356.4 3491.8

BRBOBHCHIc- T, 74 Y BIOHBEBREBOMEHEY 5% 55 L0 86%, HEXR
H95% BXU65% Ik, BEBRIEHEINERTRA20mm OHAELYE2H33ke &
BHELL, FODAEBTII2E, FHRETCI3IBTHEITOWBRNET T5b0 L Lk,
ERTHELZT AT DENR ORIV, FoMHME LT, AEHAXRELAC &,
FHIAYEY—IWERHTANRIRNEDLDThHoTcZ EiENDBT HRS,

Lo LEBREOSA L BB OERE LW ST, BRMAKOWE LS LU HE
X B EBERCEROBY, ZHEEORM ERENLLFIEHWINT S 0T, HICEERDO A
TRRLBAVEFEDREZER LT by, Tok, 74 ¥ROKEVEATA Y
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B2mmg) X, Zffifcy = FH X (CO+0, s &) REHTB b, EEMEM Z ko
ERIBELNTHS,
4.6 ABRBOWAHE

WP — 7 % RBRC TV K — 1388 Lch BB AR O, ArErine e — F &k
PRALEC I D REPEIASHT, BRI S I R e AR Shie,

5. RBERBIUHECHIIEER

lEotkreRBR% @ UC, AEBOWRGRCONTROELEENRE SR,

1) ABEEL L TOBEYRTETOBBI R T EDBKESDR LT L, fFEiEx
SHEABICHREA ot BB TH L X CER Ui BB B3B8 (EH)
L, BIRAGE D BIFRTEE 5 1% ORER1E 1,

@) F-FREAOHEMEMCLD F—FHAERSIVA 7y M 2E 2, - FiE, R,
BPAZRE EDOBIL LR L, FIEDOARIRAYE 2 MIERMEL KDL, O » L
Du—=SHBCHEM LIcH, BESBOFE®REIRS TH- T,

@) b-FOBBICLLMAMBHOBEZLTEL HWRBEOBEHOENC L T
0= J OEBMBE G2, BHASIONROLAIEE DCHFABEANCLE L E -7, HE
MOEMPER S FHECHERTOB LD LLEEL, FAHKEDFABHEHRE L, 2o
REWIMTIC X B EOLEILEL b o T,

(4) PARATEREIL 1.2 mme DM 7 4 ¥ &2 A CFBREORH 13 i I h, HHko
MLRED LT A BRI ote, LR TMLEIR NEOWTHRHMRFE-RDO LS = &
NERD bz,

(5) KEED TN K —FIC L BHEBHARIC X > T, BB IR DIE I o g
HEBS AT, FIEomAkr M,

6. & ¥ U

WHEMB OIS TTAPEAM OMRES —B &k Lok 8, AN BmmE o
o LOMIBEED TS, Lrl, BEERCHBEOE - F+ 2 ESHEOU-5DH
BRI, E12% S FHETTRbh TO M, BT V57, RENMUIELHORE
RBEZLEL LTS, chidtl, BEOENMELABEOFACIREOSLEDTHS,

FZEOLOGEDCZ AR, OIS RBEHINS ELbIL, BEDHIMIKEEDOKE
HFLAECRIObDLEEZ D, FLABBIIMTERE LToARDBHDEIC, MR
BECOWTORNeRBER L LT RN AN REEL Oz LI R,

Bbhic, THEZHGAIEERFTET LGSR, SEORRLEENET L5 2
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TF & o fodbiig i e BB 78 HR ok S A AR A MEEG, ¥ DA R 1 B B R AR SR/ MR K,
I 2 A R T P72 L SR G, IO 7 WA IE T R A AIE AL G 7 > QNS B TR D BT 1y
FFe i R T R R, PIREm T O MIcREOMBLRLET,

B K

1) BAHEMYS: BWRI¥EE, 147-148 (1 46).

%) HEMHEERASL: FEHEEE, 176-178 (1 42), B TITHHHE .

3) KME BR: WEFAGE 87-12, 1292-1300 (HF 43).

4) FEWEES: AL, 33-10, 883-885 (HF 39).

5) b BE s R EF R TOERTE R, (I 45).

6) PeiE-MERR-HIE: BEYRSERSMEBE, 7, 199-200 (15 45).

7 BAER: REBF ARSIV, —# AT — 7 @8, 298-306 (A8 45), BE#.
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