wO 2007/011686 A1 |00 0 000 O O 0

A roller cone bit has a bal
secure the cones to the head.
i ncl udes a bal

way W th a bal

retention systemto
A radial ball race
plug to keep the balls

(12) NTERBATIQNAL ARREECATIONEP UFAISHED| UNPER THE 8£UINF G OOBERATROR ERICATY (PCT)

by wel di ng. Any resi dual
(19) Wakld @milrtied PBopednOrgahizaion
be s@al@atibnabByreau

(43) International Publication Date
25 January 2007 (25.01.2007)

in the weld region is

AP i oA Al

(10) International Publication Number

WO 2007/011686 Al

(51) International Patent Classification:
E21B 10/08 (2006.01) E21B 10/22 (2006.01)
E21B 10/20 (2006.01)

(21) International Application Number:

PCT/US2006/027294
(22) International Filing Date: 14 July 2006 (14.07.2006)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
11/183,121 15 July 2005 (15.07.2005) US

(71) Applicant (for all designated States except US): BAKER
HUGHES INCORPORATED [US/US]; P.O. Box 4740,
Houston, TX 77210-4740 (US).

(72) Inventors: ZAHRADNIK, Anton, F.; 227 Burkwood
Court, Sugar Land, TX 77479 (US). JONES, Ronnie, L.;
P.O. Box 118, New Waverly, TX 77358 (US).

(74) Agents: WELBORN, Brian, S. et al.; Baker Hugues In-
corporated, P.O. Box 4740, Houston, TX 77210-4740 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, 7ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

[Continued on next page]

(54) Title: SYSTEM5 METHOD, AND APPARATUS FOR REDUCING RESIDUAL STRESS IN AS-WELDED ROLLER

CONE BIT BALL PLUG WELDS

(57) Abstract: A roller cone bit has a ball retention system to secure the cones to the head.

N

relaxation.

A radial ball race includes a ball way with a ball plug to keep the balls in the ball race.
The ball plug is secured to the head by welding. Any residual stress in the weld region
is alleviated by one of several solutions. Material may be selectively removed from the
weld, the heat-affected zone, and/or the surrounding area to promote relaxation of residual
stress. Alternatively, deflection is imposed and/or heat or vibration is applied to promote
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