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Large amounts of waste rock must be removed in order to produce the ore. It’s estimated that altogether  
over 480 million tonnes (529 million tons) of waste rock have been removed. That waste now finds use as  
road reinforcement and as ballast in concrete manufacture.

The successive ramping up of production that began in 2010 will continue until the mine reaches full capacity. 
The expansion will allow the mine to extract additional ore and this, coupled with positive exploration results, 
will extend Aitik’s lifespan from 2016 to 2030.

The ore reserve is estimated at 733 million tonnes (808 million tons). This total breaks down into 504 million 
tonnes (556 million tons) of proven ore reserves and 229 million tonnes (252 million tons) of probable  
ore reserves. Measured and indicated mineral resources amount to an additional 1 553 million tonnes  
(1,712 million tons). 

taking adVantage of demand

As world demand for copper increases, Boliden is eager to deliver as quickly as possible to take advantage  
of the booming commodities market. That makes it even more important to mine effectively and efficiently.

increasing haulage capacity

One way Aitik is increasing productivity is by investing in a fleet of larger trucks.

“They knew that bigger trucks would be key to increasing their production,” says Pettigrew. “They already 
operated the 793, and the next size up — the Cat 797 — was just too big. But their timing was perfect, because 
Caterpillar was just getting ready to launch the 795, a new size class for us that is well-placed to match a wide 
range of mining shovels.”

Aitik’s loading fleet consists of electric rope shovels that load the 795F in three to four passes.

While payload was the main consideration that led Aitik to the 795, the truck’s ability to operate in the 
challenging environment and weather conditions was another deciding factor.  

Aitik is located 100 kilometers (62 miles) north of the Arctic Circle. Production continues 24 hours a day in 
temperatures that can drop to minus 40 degrees Celsius (minus 40 degrees Fahrenheit) in winter and rise  
to 30 degrees Celsius (86 degrees Fahrenheit) in summer. Trucks have to operate on haul roads whose frozen 
surface melts in the spring, making hauling on slopes of 10 percent or more a challenging proposition. 

The site has been happy with the performance of its mechanical drive 793 trucks in these conditions, and 
found that the 795 can offer the same, or even improved, performance thanks to its braking system, which 
allows operators to brake electrically, hydraulically, or as a combination of both.

“ The mine has operated electric drive trucks in the past,” says Pettigrew. “But they found that they were 
challenging to operate in the snow and ice—a pretty regular occurrence in this region.”

The 795s have the same braking ability as the Cat 793. The truck’s four-corner blended braking and 
retarding — using oil immersed and cooled disc brakes as well as electrical retarding — is designed to enhance 
safety and operator confidence.

“The unique braking unit can use the brake force in the hydraulic brakes on the front wheels, giving a retarder 
brake on all four wheels,” says Lars Almqvist of Cat dealer Pon Equipment. “This is completely unique to 
Caterpillar, and in the rough winter climate of Aitik, this quality certainly adds a great benefit. Especially when 
you’re driving with 313 tonnes (345 tons) on board.”

Productivity is also enhanced by the 795’s Cat C175 diesel engine. The C175 meets US EPA Tier 2 / Level II EU 
emissions standards, yet it delivers 2 535 kilowatts (3,400 horsepower) of power.

地下深处作业设备的翻新

卡特代理商为嘉吉公司的卡尤加盐矿提供维护解决方案

在美国纽约州有一个美丽如画的湖泊，嘉吉除冰技术公司的卡尤加盐矿就位于这个湖泊下面701米
（2,300英尺）的地下深处。把配件和机器运进这座盐矿是一项极具挑战性的工作。实际上，到了维修或

者更换大件设备时，必须首先在地面上把它们拆卸开来，然后在矿场中重新装配。

在卡尤加盐矿寻求提高其卡特®R1700G井下铲运机（LHD）车队的绩效时，代理商密尔顿卡特公司开发

了一种使卡尤加盐矿的井下铲运机更加多产、更加可靠的解决方案－花费的成本大约是购买新机器的

60%。并且，他们不需要把机器从地下矿场中运走就可以做到。

这个解决方案就是实施卡特认证的设备翻新（CCRs），充分利用置入卡特井下铲运机中的“第二次生命”。

并且，设备翻新将有史以来首次在地下完成－这个挑战已经证明可以实现，它现在已经成为其他地下采矿

设备队伍的公认解决方案。

生产冬季道路安全用盐

嘉吉除冰技术公司是嘉吉公司的子公司，嘉吉公司是一家国际性的食品以及农业、金融和工业产品与服务

的生产商和销售商，总部位于美国明尼苏达州明尼阿波利斯市。嘉吉除冰技术公司提供批量的除冰用盐、

先进的除冰装置、自动化盐水生产系统和其他用于提高冬季驾驶安全性的冬季维护设备。 

卡尤加盐矿主要生产道路用盐，它们主要是每年的11月至次年的3月在美国的东北地区销售。1919年，卡

尤加石盐公司开始在这里采矿。1969年，嘉吉公司购买了这座盐矿，现在独家拥有这项业务。

卡尤加盐矿位于风景优美的纽约州指状湖群地区，就在纽约州伊萨卡以北大约9.7公里（6.0英里）的卡尤

加湖正下方。卡尤加湖全长64公里（40英里），是指状湖群中最长的一个湖。卡尤加盐矿位于卡尤加湖

的东南端，最宽处达4.8公里（3.0英里）。采矿作业就在卡尤加湖下方701米（2,300英尺）处进行。

在地下深处寻找盐矿

卡尤加盐矿位于卡尤加湖深处的沉积矿床中。沉积矿床所在的椭圆形盆地面积很大，延伸到东北和中西部

各州的许多地区。卡尤加盐矿是西半球最深的盐矿，靠近盆地的中心位置，矿床厚度达2,135米（7,000英
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RebuildinG MAChines deep undeRGRound

Cat dealer delivers a maintenance solution for Cargill’s Cayuga salt mine

Cargill Deicing Technology’s Cayuga mine is located 701 meters (2,300 feet) under a picturesque lake in  
New York, USA. Getting parts and machines into the mine can be a challenging endeavor. In fact, when 
it’s time to repair or replace large pieces of equipment, they must be dismantled above ground and then 
reassembled in the mine.

As the Cayuga mine sought to improve the performance of its fleet of Cat® R1700G load-haul-dump loaders, 
dealer Milton Cat developed a solution to make the mine’s LHDs more productive and reliable — at around  
60 percent of the cost of buying a new machine. And they would do it without ever removing the machine  
from its underground home.

The solution was to perform Cat Certified Rebuilds (CCRs), which takes advantage of the “second life” built 
into the Cat LHDs. And for the first time ever, the rebuilds would be completed underground — a challenge  
that has been proven possible and that is now a recognized solution for other underground fleets.

producing salt for winter road safety

Cargill Deicing Technology is a division of Cargill, an international producer and marketer of food, agricultural, 
financial and industrial products and services headquartered in Minneapolis, Minnesota, USA. Cargill Deicing 
Technology offers bulk deicing salt, enhanced deicers, automated brine production systems and other winter 
maintenance equipment to improve winter driving safety. 

The Cayuga mine produces primarily road salt, the majority of which is sold in the northeast United States 
from November through March. Mining began at this location in 1919 by Cayuga Rock Salt Company.  
Cargill purchased the facilities in 1969 and is sole owner of the operation.

The Cayuga mine is located in the picturesque Finger Lakes region of New York, directly beneath Cayuga  
Lake, about 9.7 kilometers (6.0 miles) north of Ithaca, New York. At 64 kilometers (40 miles) long, Cayuga  
is the longest of the Finger Lakes. The mine is located at the southeastern end of the lake, which is  
4.8 kilometers (3.0 miles) across at its widest point. Mining is done 701 meters (2,300 feet) under the  
lake within the lake perimeter.
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尺）。沉积层略微朝中心倾斜，越是靠近盆地中心的位置，沉积层越厚。沉降程度大约为每公里42米（

每英里85英尺）。页岩和砂岩占了沉积层的大部分，也会遇到石灰石、白云石和志留纪盐。盐区的厚度

范围是从盆地边缘的61米（200英尺）到盆地中心的350米（1,150英尺）。

盐层深度在594和835米（1,949和2,741英尺）之间。这些盐层在不断蒸发的海水下面已经沉积了大约6亿
年；盐层本身就称作蒸发盐。

卡尤加盐矿包含八个盐床或者盐层，嘉吉公司目前正在第六层开采－这是一个相对平坦的盐层，接近沉积

层序的最底层，估计剩下40年的开采寿命。在卡尤加盐矿的整个开采寿命中，已经有了三个作业层－第1
层，第4层和第6层，于1969年开始开采。它是一个平坦的地层，厚度范围是2至4.5米（7至15英尺），朝

东南方向略微倾斜。周围的地质和盐层的形状类似于煤层，非常适合房柱式开采。卡尤加盐矿每年产量为

230万公吨（250万吨），拥有200多名员工，日生产为8,160公吨（9,000吨）。

它的生产系统是一个大约10公里（6英里）长、3米（10英尺）高、12米（40英尺）宽的走廊。第6层以

有组织、高度机械化的方式开采。采矿正在卡尤加湖的下方向北进行。主要的行走和空气通道由北向西修

建，生产巷道向东和西延伸。

三个竖井只用于在矿场和地面之间运输盐、工人、物资和新鲜空气。1号竖井的尺寸为2.7×6.4米
（9×21英尺），从地面通至588米（1,930英尺）深处的4号平巷；该竖井仍然充当卡尤加盐矿的生产竖

井和排气通道。3号竖井于1976年修建，是唯一延伸到701米（2,300英尺）深处6号平巷的竖井。它的直

径为3.7米（12英尺），在已经修建的竖井中，它是最深的。该竖井采用混凝土衬砌，用于运输工人和物

资，以及充当新鲜空气的通道。卡尤加盐矿没有把1号竖井修建到6号平巷，而是采用两个斜巷连接两个

平巷。这两个斜巷向下倾斜的角度为15度。一个斜巷用于运输工人和设备，另一个斜巷借助传送带把最

终产品运输到4号平巷，然后在4号平巷中存储起来，准备随时提升到地面上。

开采作业每天三个班次

卡尤加盐矿每天作业三个班次，每周五至六天，所有三个班次都是开采除冰用盐。除冰用盐在一系列工作

面中进行开采，每个工作面宽10米（32英尺），高3米（10英尺）。 

作业循环从“剥落”新修建巷道上的岩皮开始。采用一种配置可伸缩大臂的机器刮拭巷道顶板，取下松动

的护板。剥落岩皮之后，每个工作面上方的顶板都用锚杆钻机打眼，然后用螺栓固定，为矿工创造安全的

工作条件。下一步是在工作面上钻孔，接着是掏槽，修建一个不开采的辅助工作面，把开采的矿石破碎

到里面去。在这个过程中，使用机器在工作面中切割一个15厘米（6英寸）高的狭缝，贯穿工作面9.8米
（32英尺）的宽度。 

该作业循环的下一步向每个炮眼中气动装载炸药。每个炮眼都用非电雷管引爆。为了保证能够在工人重新

进入工作面之前把爆破产生的烟雾清除干净，爆破作业在每个班次结束时进行。最后是利用卡尤加盐矿的

卡特井下铲运机队伍把盐运离工作面。这些机器为低矮、前置式转载机，配置容积为9.5立方米（12.5立
方码）的铲斗，用于清理工作面。井下铲运机把物料直接卸载到给料破碎机上，给料破碎机作为一种主要

破碎设备，把物料直接进给到传送带系统上。接着，矿盐直接进入筛选机，按照尺寸大小分拣，并清除粉

尘。然后，把矿盐传送到竖井中，以14.5公吨（16吨）为单位运输到地面上。最后，把矿盐装作为散货装

载到敞篷货车上，每年都会把100,000吨的产品装到18千克（40磅）的袋子中堆积起来，然后利用卡车运

输出去。

维护机器车队

卡尤加盐矿的维护车间位于地下，离采矿现场大约4公里（2.5英里）。“因为在地面和地下之间运输设备
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非常困难，所以必须拥有装备齐全的维修车间和大量能够处理作业中所涉各种问题的设施，”嘉吉除冰技

术公司维护规划师Frank Caswell说。“这些设施包括储存室、机器维修车间、再制造车间、电气系统维

修车间和液压系统维修车间。”

卡尤加盐矿拥有一个35至40人的维护部门，采用先进的技术维修和维护其设备车队。尽管拥有如此强大

的维护能力，但是卡尤加盐矿仍然需要代理商密尔顿卡特公司对其R1700G井下铲运机车队实施计划内的

维护。这家代理商的总部靠近美国马萨诸塞州波士顿市，在距离纽约州宾厄姆顿市卡尤加盐矿大约113公
里（70英里）的地方拥有一个分支机构。密尔顿卡特公司的业务范围覆盖美国东北地区，包括纽约州、

罗得岛州、缅因州、马萨诸塞州、佛蒙特州和新罕布什尔州。 

 “将我们自己的时间和资源用于对这些设备的维护并不是最佳工作模式”卡尤加盐矿负责人Shawn Wilc-
zynski说。密尔顿卡特公司可以随时提供配件供应、技术支持和专家意见，他说，“但是，我们与代理商

员工的关系是密尔顿卡特公司带来的最重要的东西。”

嘉吉除冰技术公司在2001年和2003年之间购买了四台井下铲运机，在2007年购买了第五台。这些机器的

驾驶室结构做了改动，可以适应盐矿不同矿层的高度。为了把井下铲运机运到矿场中，必须拆卸，分成两

半。“在把井下铲运机拆卸开来之后，我们对每一个部件拍照，接着包裹好放进箱子里，然后贴上标签，

把照片粘在箱子上，”密尔顿卡特公司的服务经理Sebastian “Buster Fiacco说。“小块的零部件分开包

裹起来，然后一起装在箱子里，并且我们在箱子的外面贴上一张照片目录。”这些零部件沿着竖井进入矿

场，并在地下重新装配。

每台R1700井下铲运机每年工作大约3,000小时。由于每台机器都已经工作20,000至21,000小时，所以为

了提供嘉吉除冰技术公司实现生产目标所需的可用性和可靠性，即使最周全的计划内维护也是不够的。“

我们需要提高我们的生产能力，”Caswell说。“我们在五个工作面上采掘盐矿，为了满足生产目标，我

们总是争取每天爆破六次。如果停工时间太多，您就无法实现生产目标。”

机器工作时间超过20,000小时之后，维护和维修成本通常就会变得高昂，Fiacco解释说。“卡尤加盐矿已

经开始出现零部件使用寿命以及发动机和变速箱故障问题，”他说。“它们的生产员工正在抱怨故障停工
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寻找解决方案
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3、实施卡特认证设备翻新（CCR），翻新除机架和铲斗之外的整机，排除提升臂更换需求
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Large amounts of waste rock must be removed in order to produce the ore. It’s estimated that altogether  
over 480 million tonnes (529 million tons) of waste rock have been removed. That waste now finds use as  
road reinforcement and as ballast in concrete manufacture.

The successive ramping up of production that began in 2010 will continue until the mine reaches full capacity. 
The expansion will allow the mine to extract additional ore and this, coupled with positive exploration results, 
will extend Aitik’s lifespan from 2016 to 2030.

The ore reserve is estimated at 733 million tonnes (808 million tons). This total breaks down into 504 million 
tonnes (556 million tons) of proven ore reserves and 229 million tonnes (252 million tons) of probable  
ore reserves. Measured and indicated mineral resources amount to an additional 1 553 million tonnes  
(1,712 million tons). 

taking adVantage of demand

As world demand for copper increases, Boliden is eager to deliver as quickly as possible to take advantage  
of the booming commodities market. That makes it even more important to mine effectively and efficiently.

increasing haulage capacity

One way Aitik is increasing productivity is by investing in a fleet of larger trucks.

“They knew that bigger trucks would be key to increasing their production,” says Pettigrew. “They already 
operated the 793, and the next size up — the Cat 797 — was just too big. But their timing was perfect, because 
Caterpillar was just getting ready to launch the 795, a new size class for us that is well-placed to match a wide 
range of mining shovels.”

Aitik’s loading fleet consists of electric rope shovels that load the 795F in three to four passes.

While payload was the main consideration that led Aitik to the 795, the truck’s ability to operate in the 
challenging environment and weather conditions was another deciding factor.  

Aitik is located 100 kilometers (62 miles) north of the Arctic Circle. Production continues 24 hours a day in 
temperatures that can drop to minus 40 degrees Celsius (minus 40 degrees Fahrenheit) in winter and rise  
to 30 degrees Celsius (86 degrees Fahrenheit) in summer. Trucks have to operate on haul roads whose frozen 
surface melts in the spring, making hauling on slopes of 10 percent or more a challenging proposition. 

The site has been happy with the performance of its mechanical drive 793 trucks in these conditions, and 
found that the 795 can offer the same, or even improved, performance thanks to its braking system, which 
allows operators to brake electrically, hydraulically, or as a combination of both.

“ The mine has operated electric drive trucks in the past,” says Pettigrew. “But they found that they were 
challenging to operate in the snow and ice—a pretty regular occurrence in this region.”

The 795s have the same braking ability as the Cat 793. The truck’s four-corner blended braking and 
retarding — using oil immersed and cooled disc brakes as well as electrical retarding — is designed to enhance 
safety and operator confidence.

“The unique braking unit can use the brake force in the hydraulic brakes on the front wheels, giving a retarder 
brake on all four wheels,” says Lars Almqvist of Cat dealer Pon Equipment. “This is completely unique to 
Caterpillar, and in the rough winter climate of Aitik, this quality certainly adds a great benefit. Especially when 
you’re driving with 313 tonnes (345 tons) on board.”

Productivity is also enhanced by the 795’s Cat C175 diesel engine. The C175 meets US EPA Tier 2 / Level II EU 
emissions standards, yet it delivers 2 535 kilowatts (3,400 horsepower) of power.

我们已经努力了三年，”Fiacco说。“我们告诉他们，‘要想以您需要的成本获得您需要的可靠性，卡特

认证翻新就是可行之路。’” 

卡特认证翻新是一个完整的翻新程序，只有经过认证的卡特代理商才可以实施。按照新机器的技术规格对

机器进行翻新，只采用原装的卡特配件。关键的工程更新都应用到机器中，并且经过卡特认证翻新之后，

它们的性能甚至比刚出厂的时候更好。经过卡特认证翻新之后的机器都拥有新的序列号和保修期。

“我们把最新的工程更新融入到机器中，但是成本只是新机器购买成本的一小部分，”Fiacco说。“卡特

认证翻新包括由350多次测试和检查构成的彻底评估以及自动更换大约7,000个配件。”

卡特认证翻新只有经过培训的代理商专业服务人员才可以实施，并且全部采用原厂设备配件。“卡特彼勒

制定了翻新指南，我们必须遵守他们的规章制度，”Fiacco说。“不能在配件问题上讨价还价。检查程序

和所有其他规章制度都是必需的。”

对于嘉吉除冰技术公司的设备车队，卡特认证翻新建议包括新的重型盐矿系列提升臂、更好的HID照明系

统和可以在不到60秒钟的时间里排空大多数柴油发动机油槽、在不到20分钟的时间里更换所有的发动机

润滑油和过滤器的Quick-EVAC系统。

设定目标

在嘉吉除冰技术公司同意实施卡特认证翻新之后——首先对卡尤加盐矿的一台R1700井下铲运机实施——

他们设定了大量的目标，并要求密尔顿卡特公司实现它们：

•在预算之内——翻新机器的成本大约是新机器的60%。

•在12周内完成翻新。

•使嘉吉除冰技术公司更好地控制维护和维修预算，在三年或者6,000小时之内不增加预算。

•减少设备故障停工时间，提高可靠性。

Fiacco向嘉吉除冰技术公司保证翻新将使机器拥有像新机器一样的性能状况，并且翻新成本只稍微超过新

机器成本的60%。 

这一方案还包括为期三年、6,000小时的无磨损故障保证——嘉吉除冰技术公司提出的要求。

“我们希望把动力系统和液压系统的保修期延长三年或者6,000小时，”Caswell说。“当机器还是新的

时我们没有购买这种服务。让密尔顿卡特公司呵护所有主要零部件并提供服务将让我们如愿以偿地保

持预算的稳定。”

除了满足这些重要目标之外，嘉吉除冰技术公司还向密尔顿卡特公司提出了另外一个挑战：在地下完成

翻新。

密尔顿卡特公司实施过多次卡特认证翻新，但是它们都是在地面上针对各种型号的机器完成的。“我们

公司是首次对这些R1700井下铲运机实施卡特认证翻新——并且是世界上首次在地下实施的卡特认证翻

新，”Fiacco说。“我们必须组建一个团队来确定如何报价以及如何实施和交付翻新工程。我们没有历史

数据，因为以前从没有在地下实施过完整的翻新。” 

规划和评估

密尔顿卡特公司实施了大量的战略性规划和评估，为翻新做准备。他们必须作出大量的决定，例如由哪些
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“The unique braking unit can use the brake force in the hydraulic brakes on the front wheels, giving a retarder 
brake on all four wheels,” says Lars Almqvist of Cat dealer Pon Equipment. “This is completely unique to 
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you’re driving with 313 tonnes (345 tons) on board.”
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密尔顿技术人员实施翻新，翻新对矿场运营有何影响，以及零部件从机器上拆卸下来之后哪个分支机构最

方便实施翻新。

“我们的规划程序包括评估矿场和机器，”Fiacco回忆说。“我们谈到了拆卸、零部件、翻新策略、重新

装配和试运转。我们努力考虑将要面对的每一个障碍并提出克服它们的解决方案，使其成为一个高效率的

程序。

大量的时间用于评估机器。“我们必须确保自己知道整个程序中计划做的和 /或需要做的各种事

情，”Fiacco说。“如果忘记任何一部分，您就无法实现目标。翻新开始之前四至六周，由卡特技术人员

和产品支持销售代表进行详细的系统评估。从所有舱室中抽取油样。它们都是旧机器。它们发生过碰撞和

刮擦。我们知道必须有人进行焊接、镗孔、喷砂和喷漆操作。”

嘉吉除冰技术公司的代表也大量参与了规划过程。“我们不提供人员做这一切，但是我们尽力提供帮

助，”Caswell说。

最需要考虑的事项之一是矿场的生产计划。“我们的目标之一是保证实现我们的生产目标，”Caswell
说。“我们共同努力，不仅寻找使密尔顿卡特公司更有效地实施翻新程序的方法，而且考虑翻新将会如何

打断我们的正常运营。例如，我们必须计划好密尔顿卡特公司利用竖井把配件和零部件运入和运出矿场的

时间，同时考虑我们的日常供应和开采周期。”

密尔顿卡特公司必须考虑矿场的生产计划对翻新程序的影响。 

“如果我们有东西要在周一运进矿场，就不能在周三或者周四把它运到维修车间去，”Fiacco说。“我们

不想耽误矿场的生产。但是，我们也不想让我们的伙计站在那儿等待。”

维修车间的位置——距离矿场入口4公里（2.5英里）——也必须纳入到完成时间里。另外，维修车间的能

力也导致了一些障碍的产生。嘉吉除冰技术公司为翻新指定了一个配件储存区，但是由于地下维修车间的

空间有限，所以在适当的时间交付配件至关重要。

实施卡特认证翻新

密尔顿卡特公司决定让两名技术人员实施大部分工作，并安排他们住在附近的宾馆里，保证他们与矿场的

距离尽可能最近。最初是安排他们每个班次工作8小时，但是到了维修车间之后，为了充分利用有限的时

间，他们改为每个班次工作12小时。

第一步是拆卸，把零部件从机器上拆卸下来，只留机架。零部件在主维修车间里仔细拆卸，然后在送走进

行翻新之前加以评估。机架和其他结构件在地下维修车间里翻新。

“我们借助密尔顿卡特公司的多个分支机构完成翻新工作，”Fiacco说。“我们把零部件运输到不同的地

点，所以我们是在不同的地点同时翻新众多的零部件。”

在矿场中开辟了一个专门的喷漆区，在里面对零部件进行磨砂和喷漆。 

同时为所有的零部件喷漆，形成更加专业的外观。 

在重新装配期间，首先把机架部分运回到主维修车间中，然后重新装配线束、液压软管和一些动力系统零

部件。接着，实施零部件的技术更新和编程，然后，装配机架部分。技术人员利用新的线束和仪表盘安装

驾驶室；安装新的轮轴和轮胎；以及Quick-EVAC系统。然后，为机器加注全新的油液。最后，安装新的

铭牌，上面印有新的机器序列号。

到了试运转时，起动机器，进行预热，再次检查油液。监控并根据需要调整发动机、变速箱和液压系统的
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温度和压力，检查发动机的性能水平。然后，利用机器做一些清理作业，并再次检查压力。

管理配件

一个完整的卡特认证翻新过程需要更换大约7,000个配件——由于它们是在地下矿场中更换，所以在物流

方面是一大挑战。“通常来说，向客户交付配件不是一件困难的事情，”Fiacco说。“但是，如果您的

客户是在地下701米（2,300英尺）的地方，与交付配件的升降机有数英里的距离，规划就成了一个大

问题。”

密尔顿卡特公司的配件和服务部门携手实施翻新，配件部门为翻新项目专门指定一名配件零售专家。这名

专家和配件经理与矿场的技术人员一起，根据工作环境共同制定最佳方案。

“例如，实施特殊的包装和配件编码程序，保证技术人员不会在寻找配件上花费过多的时间，”Fiacco
说。“配件部门在及时订购和交付方面进行协调，所以，在需要使用之前，不会有过多的配件堆放在我们

身边。”

“协调配件的重要性怎么强调都不为过，”Fiacco继续说。“为了帮助提高翻新程序的效率，我们在地面

上有一个临时储存区。”

成功配件程序的另外一个关键是卡特配件系统。“没有一个制造商能够在交付配件方面比卡特彼勒做得

更好，”Fiacco说。“今天订购的配件明天就可以到达。我们不知道还有哪个制造商能够做到这一点。并

且，为了保证按时完成任务，配件和服务之间的相互配合是不可缺少的。”

依托良好的沟通

在整个翻新过程中，密尔顿卡特公司和嘉吉除冰技术公司共同寻找方法，保证作业过程更加顺利、确保成

功。两家公司均认为坦率的沟通是关键。

“沟通无限，”Fiacco说。“我们倾听客户的意见，客户也倾听我们的想法，我们携手取得了成功。有时

候，你碰到的问题微不足道，但是如果让它们累积起来，情况就大为不同。”

Fiacco举了例子：一名矿工开发出一个解决方案，大大简化了翻新期间的的软管更换程序：“每台机器

都需要大量的软管，它们被包裹起来放在箱子中，技术人员必须在指定的时间内从它们中找出需要的软

管。嘉吉除冰技术公司架设了一根绳索，供技术人员悬挂软管，这样他就可以根据长度立即找出需要的

软管。”

嘉吉除冰技术公司的技术协调员还帮助翻新技术人员与地面上的同事和供货商保持联系。他们有笔记本电

脑和无线上网卡，这些东西在地下无法使用。所以，难以通过在线方式订购配件。嘉吉除冰技术公司的技

术协调员开发了一种解决方案，可以为翻新技术人员接通互联网服务。

“我们在公司内和矿场中有全套的支持，这是互联网服务奏效的原因，”Fiacco说。

庆祝合作关系

迄今为止已经完成了两次翻新作业，第三次正在进行中。嘉吉除冰技术公司和密尔顿卡特公司的代表都认

为他们的长期合作关系——通过翻新程序进一步加强的合作关系——是卡特认证翻新成功的关键。 

“这是一个伟大的合作范例，”密尔顿卡特公司的区域服务经理Frank D’Ambrosio说。“在不利情况

下，我们通过承诺和良好的计划展示了我们之间牢固的合作关系。结果，我们为客户提供了更高的可用性

和更低的成本。”
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Large amounts of waste rock must be removed in order to produce the ore. It’s estimated that altogether  
over 480 million tonnes (529 million tons) of waste rock have been removed. That waste now finds use as  
road reinforcement and as ballast in concrete manufacture.

The successive ramping up of production that began in 2010 will continue until the mine reaches full capacity. 
The expansion will allow the mine to extract additional ore and this, coupled with positive exploration results, 
will extend Aitik’s lifespan from 2016 to 2030.

The ore reserve is estimated at 733 million tonnes (808 million tons). This total breaks down into 504 million 
tonnes (556 million tons) of proven ore reserves and 229 million tonnes (252 million tons) of probable  
ore reserves. Measured and indicated mineral resources amount to an additional 1 553 million tonnes  
(1,712 million tons). 

taking adVantage of demand

As world demand for copper increases, Boliden is eager to deliver as quickly as possible to take advantage  
of the booming commodities market. That makes it even more important to mine effectively and efficiently.

increasing haulage capacity

One way Aitik is increasing productivity is by investing in a fleet of larger trucks.

“They knew that bigger trucks would be key to increasing their production,” says Pettigrew. “They already 
operated the 793, and the next size up — the Cat 797 — was just too big. But their timing was perfect, because 
Caterpillar was just getting ready to launch the 795, a new size class for us that is well-placed to match a wide 
range of mining shovels.”

Aitik’s loading fleet consists of electric rope shovels that load the 795F in three to four passes.

While payload was the main consideration that led Aitik to the 795, the truck’s ability to operate in the 
challenging environment and weather conditions was another deciding factor.  

Aitik is located 100 kilometers (62 miles) north of the Arctic Circle. Production continues 24 hours a day in 
temperatures that can drop to minus 40 degrees Celsius (minus 40 degrees Fahrenheit) in winter and rise  
to 30 degrees Celsius (86 degrees Fahrenheit) in summer. Trucks have to operate on haul roads whose frozen 
surface melts in the spring, making hauling on slopes of 10 percent or more a challenging proposition. 

The site has been happy with the performance of its mechanical drive 793 trucks in these conditions, and 
found that the 795 can offer the same, or even improved, performance thanks to its braking system, which 
allows operators to brake electrically, hydraulically, or as a combination of both.

“ The mine has operated electric drive trucks in the past,” says Pettigrew. “But they found that they were 
challenging to operate in the snow and ice—a pretty regular occurrence in this region.”

The 795s have the same braking ability as the Cat 793. The truck’s four-corner blended braking and 
retarding — using oil immersed and cooled disc brakes as well as electrical retarding — is designed to enhance 
safety and operator confidence.

“The unique braking unit can use the brake force in the hydraulic brakes on the front wheels, giving a retarder 
brake on all four wheels,” says Lars Almqvist of Cat dealer Pon Equipment. “This is completely unique to 
Caterpillar, and in the rough winter climate of Aitik, this quality certainly adds a great benefit. Especially when 
you’re driving with 313 tonnes (345 tons) on board.”

Productivity is also enhanced by the 795’s Cat C175 diesel engine. The C175 meets US EPA Tier 2 / Level II EU 
emissions standards, yet it delivers 2 535 kilowatts (3,400 horsepower) of power.

D’Ambrosio说他希望密尔顿卡特公司和嘉吉除冰技术公司已经完成的翻新程序成为其他代理商和客户的

榜样。“我们希望看到其他地下矿场及其代理商做我们已经做过的事情，”D’Ambrosio说。“它展示了

代理商——客户合作关系的强大力量。并且，它也展示了卡特产品的实力。”


